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1.0 INTRODUCTION

On Tuesday, June 9, 2015, ECSi performed air pollution source testing of an ethylene oxide (EtO) emission-
control system operated by Sterigenics, Inc. in Grand Prairie, Texas. The control system tested was a
Maxon Catalytic Oxidizer, which is used to control emissions from five commercial EtO sterilizer backvents,
and one aeration room. The purpose of the testing program was to evaluate continued compliance with the
conditions established in the Air Quality Permit granted to Sterigenics, Inc. by the Texas Commission on
Environmental Quality (TCEQ).
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2.0 EQUIPMENT

The gas-sterilization system is comprised of five commercial sterilizers, all discharging through liquid-ring
vacuum pumps to an Advanced Air Technologies packed-tower acid scrubber emission control device. One
aeration room and five sterilization chamber backvents are all discharged to a Maxon catalytic oxidizer
emission-control device. The gas-sterilization and emission-control equipment currently consists of the

following:

. Three Vacudyne commercial ethylene oxide gas sterilizers, each comprised of a steam-heated
sterilization chamber (30 pallet capacity), and a Dekker 3-pump oil-sealed liquid ring recirculating
vacuum pump skid (two 50 hp liquid ring pumps, plus one 25 hp booster pump);

. Two Trumbo commercial ethylene oxide gas sterilizers, each comprised of a steam-heated
sterilization chamber (30 pallet capacity), and a Dekker 3-pump oil-sealed liquid ring recirculating

vacuum pump skid (one 50 hp liquid ring pump, plus one 25 hp booster pump);

. One 12,200 square foot aeration room, comprised of a heated aeration chambef and an exhaust

system.

Sterilizer vacuum pump emissions are controlled by:

. One Advanced Air Technologies Safe Cell | emission-control system, comprised of a packed-tower
chemical scrubber, equipped with a packed reaction/interface column, a scrubber fluid recirculation
system (2 recirculation pumps - 1 primary and 1 backup - each @ 350 gpm and 15 hp), and two
scrubber fluid reaction/storage tanks.

Aeration and backvent emissions are controlled by:

. One Maxon catalytic oxidizer, 15,000 SCFM, equipped with a prefilter, a gas-fired heater, a reactive
catalyst bed, and an exhaust blower.
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3.0 TESTING

EtO source testing was conducted in accordance with the procedures outlined in USEPA CFR40, Part
63.365. EtO emissions monitoring for each test run was conducted simultaneously at the inlet and outlet of
the catalytic oxidizer during chamber backvent, and during a one-hour interval of the 24-hour aeration

process. A total of three chamber backvent test runs, and three one-hour aeration test runs, were

performed.

During backvent and aeration testing, EtO emissions at the inlet and the outlet of the catalytic oxidizer were
determined using direct source sample injection into the gas chromatograph (GC). All backvent and aeration
testing was performed using freshly sterilized product. The testing program was conducted in accordance

with the procedures outlined in the following sections.
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4.0 RULE/COMPLIANCE REQUIREMENTS

The EtO gas-sterilization system at Sterigenics, Inc. was tested to evaluate compliance with the
requirements specified in the TCEQ Permit. The current testing was performed to demonstrate continued

compliance with the following requirement:

. Aeration and backvent emissions must be discharged to control equipment which achieves an EtO
emission-reduction efficiency of at least 99.0% by weight, or an outlet EtO concentration of no greater

than 1 ppmv.

Testing is required to demonstrate compliance with these requirements. Source testing of the emission-

control device is required initially, and may be required periodically thereafter.
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5.0 TEST METHOD REFERENCE

5.1 INTRODUCTION

The testing procedures outlined herein are based on USEPA source-sampling methods. EtO control
efficiency and mass-emissions testing were conducted by USEPA CFR40, Part 63.365, and in accordance
with TCEQ requirements. EtO emissions monitoring for each test run was conducted simultaneously at the
inlet and outlet of the catalytic oxidizer during chamber backvent, and during a one-hour interval of the 24-
hour aeration process. A total of three chamber backvent test runs, and three one-hour aeration test runs,

were performed.

During backvent and aeration testing, EtO emissions at the inlet and the outlet of the catalytic oxidizer were
determined using direct source sample injection into the gas chromatograph (GC). All backvent and aeration

testing was performed using freshly sterilized product.

Operation and documentation of process conditions was performed by personnel from Sterigenics, Inc. using
existing monitoring instruments installed by the manufacturer of the equipment to be tested. In accordance
with TCEQ requirements, and the procedures established in USEPA CFR40, Part 63, Subpart O, the
following parameter was recorded: catalyst bed operating temperature. This data is attached to this report
as Appendix J.

5.2 VOLUMETRIC FLOW MEASUREMENT

Exhaust gas flow at the outlet of the catalytic oxidizer was determined by EPA Method 2C using a standard
pitot tube and an inclined-oil manometer. Sampling ports were installed in accordance with EPA Method 1,
and were located far enough from any flow disturbances to permit accurate flow measurement.

Temperature measurements were obtained from a type K thermocouple and thermometer attached to the

sampling probe. Exhaust gas composition was assumed to be air and small amounts of water vapor. Water

vapor was negligible, at about 3 percent.
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5.3 CONTROL EFFICIENCY AND MASS EMISSIONS MEASUREMENT

During backvent and aeration testing, EtO emissions at the inlet and outlet of the catalytic oxidizer were
determined using direct source sample injection into the GC. The mass of EtO emitted to the inlet and from
the outlet was determined using the equation shown below in Section 5.9. Mass-mass control-efficiency of
EtO during the backvent and aeration phases was calculated by comparing the mass of EtO vented to the

system inlet to the mass of EtO vented from the system outlet.

During the backvent and aeration phases, vented gas was analyzed by an SRI, Model 8610, portable gas
chromatograph (GC), equipped with the following: dual, heated sample loops and injectors; dual columns;
and dual detectors. A flame ionization detector (FID) wés used to quantify inlet EtO emissions, and a
photoionization detector (PID) was used to quantify low-level EtO emissions at the emission-control device

outlet.
54 SAMPLE TRANSPORT

Source gas was pumped to the GC at approximately 1000 cubic centimeters per minute (cc/min) from the
sampling ports through two lengths of Teflon® sample line, each with a nominal volume of approximately 75
cubic centimeters (cc) and an outer diameter of 0.25 inch. At the inlet, the sampling port was located in the
common backvent/aeration discharge duct, upstream of the oxidizer. At the outlet of the catalytic oxidizer,

sampling ports were located in the exhaust stack downstream of the catalyst bed.

5.5 GC INJECTION

Source-gas samples were then injected into the GC which was equipped with two heated sampling loops,
each containing a volume of approximately 2cc and maintained at 100 degrees Celsius (C). Injections
occurred at approximately five minute intervals during the aeration-phase testing. Helium was the carrier gas
for both the FID and PID.

5.6 GC CONDITIONS

The packed columns for the GC were both operated at 80 degrees C. The columns were stainless steel, 6
feet long, 0.125 inch outer diameter, packed with 1 percent SP-1000 on 60/80 mesh Carbopack B.
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During the analysis, the FID was operated at 250 degrees C. The support gases for the FID were helium
(99.999% pure), hydrogen (99.995% pure) and air (99.9999% pure). Any unused sample gas was vented

from the GC system back to the inlet of the control device being tested.
5.7 CALIBRATION STANDARDS

The FID was calibrated for mid-range part-per-million-by-volume (ppmv) level analysis using gas proportions

similar to the following:

1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

The PID was calibrated for low-range ppmv level analyses using gas proportions similar to the following:

1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

Each of these calibration standards was in a separate, certified manufacturer's cylinder. Copies of the

calibration gas laboratory certificates are attached as Appendix I.

5.8 SAMPLING DURATION

Backvent testing was performed in conjunction with normal production operations, during the chamber
exhaust venting which is conducted for each sterilization chamber upon conclusion of the sterilization cycle,

immediately prior to and during chamber unloading. Backvent sampling duration was 15 minutes for each of

the three test runs.

Since aeration is a 24-hour process at this facility, with constant discharge flow from the aeration chambers
to the emission-control system, aeration testing consisted of three 1-hour test runs. Each test run was

performed with freshly sterilized product in the aeration chambers.
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5.9 CONTROL-EFFICIENCY/MASS-EMISSIONS CALCULATIONS

Mass emissions of EtO during aeration were calculated using the following equation:

MassRate = (VolFlow)(MolWt)(ppmv EtO/10°%)/(MolVol)

Where:

MassRate = EtO mass flow rate, pounds per minute

VolFlow = Corrected volumetric flow rate, standard cubic feet per minute at 68 degrees F
MolWit = 44.05 pounds EtO per pound mole

ppmv EtO = EtO concentration, parts per million by volume

10° = Conversion factor, ppmv per "cubic foot per cubic foot"

MolVol = 385.32 cubic feet per pound mole at one atmosphere and 68 degrees F

Mass-mass control efficiency of EtO was calculated for backvent and aeration. Results of the control-

efficiency testing are presented in Tables 1 and 2.
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6.0 TEST SCENARIO

The backvent and aeration testing was performed during normal process load conditions. Three backvent
and three aeration test runs were conducted in series to verify the performance of the emission-control

device. The testing schedule was as follows:

1) Testing equipment was set up and calibrated.

2) Backvent Phase Test Run #1 was conducted with one freshly sterilized production load. Sampling
was performed at the inlet and the outlet of the catalytic oxidizer.

3) Aeration Phase Test Run #1 was conducted with freshly sterilized product in aeration. Sampling
was performed at the inlet and the outlet of the catalytic oxidizer. |

4) Backvent Phase Test Run #2 was conducted with one freshly sterilized production load. Sampling
was performed at the inlet and the outlet of the catalytic oxidizer.

5) Aeration Phase Test Run #2 was conducted with freshly sterilized product in aeration. Sampling
was performed at the inlet and the outlet of the catalytic oxidizer.

6) Backvent Phase Test Run #3 was conducted with one freshly sterilized production load. Sampling
was performed at the inlet and the outlet of the catalytic oxidizer.

7) Aeration Phase Test Run #3 was conducted with freshly sterilized product in aeration. Sampling
was performed at the inlet and the outlet of the catalytic oxidizer.

8) Post calibration check was performed, testing equipment was packed.
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7.0 QA/QC

71 FIELD TESTING QUALITY ASSURANCE

At the beginning of the test, the sampling system was leak checked at a vacuum of 15 inches of mercury.
The sampling system was considered leak free when the flow indicated by the rotameters fell to zero.

At the beginning of the test, a system blank was analyzed to ensure that the sampling system was free of
EtO. Ambient air was introduced at the end of the heated sampling line and drawn through the sampling
system line to the GC for analysis. The resulting chromatogram also provided a background level for non-
EtO components (i.e. ambient air, carbon dioxide, water vapor) which are present in the source gas stream
due to the ambient dilution air which is drawn into the emission-control device, and due to the destruction of
EtO by the emission-control device which produces carbon dioxide and water vapor. This chromatogram,

designated AMB, is included with the calibration data in Appendix A.
7.2 CALIBRATION PROCEDURES

The GC system was calibrated at the beginning and conclusion of each day's testing. Using the Peaksimple
Il analytical software, a point-to-point calibration curve was constructed for each detector. A gas cylinder of
similar composition as the calibration gases, but certified by a separate supplier, was used to verify

calibration gas composition and GC performance.

All calibration gases and support gases used were of the highest purity and quality available. A copy of the

laboratory certification for each calibration gas is attached as Appendix I.
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8.0 TEST RESULTS

The catalytic oxidizer was found to have an average EtO cdntrol efficiency of 99.96 percent for backvent, and
an average EtO control efficiency of 99.93 percent for aeration. In accordance with state and federal
requirements, backvent and aeration discharge streams must be vented to control equipment with an EtO
emission-reduction efficiency of at least 99 percent by weight. The catalytic oxidizer met this requirement.

The test results are summarized in Tables 1 and 2. These tables include results for EtO control efficiency of

the emission-control device. Chromatograms and chromatographic supporting data are attached as
Appendices A through G. Copies of field data and calculation worksheets are attached as Appendix H.
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TABLE 1
ETHYLENE OXIDE CONTROL EFFICIENCY - BACKVENT
OF AN ETHYLENE OXIDE EMISSION CONTROL DEVICE
OPERATED BY STERIGENICS, INC.
IN GRAND PRAIRIE, TEXAS
ON JUNE 9, 2015

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM)(1) CONC. (PPM)(2) EFFICIENCY

1(3) 1339 18.3 0.01 99.9454
1 1340 118 0.01 99.9915
1 1342 80.2 0.01 99.9875
1 1343 46.8 0.01 99.9786
1 1344 32.1 0.01 99.9688
1 1345 23.8 0.01 99.9580
1 1346 237 0.01 99.9578
1 1347 21.1 0.01 99.9526
1 1349 19.5 0.01 99.0487
1 1350 18.9 0.01 99.9471
1 1351 12.1 0.01 99.9174
1 1353 9.99 0.01 99.8999
2(4) 1528 15.9 0.01 99.9371
2 1529 96.2 0.01 99.9896
2 1531 58.7 0.01 99.9830
2 1532 40.9 0.01 99.9756
2 1533 29.0 0.01 99.9655
2 1534 25.0 0.01 99.9600
2 1535 226 ' 0.01 \ 99.9558
2 1537 21.1 0.01 99.9526
2 1538 18.4 0.01 99.9457
2 1539 19.1 0.01 99.9476
2 1541 11.8 0.01 99.9153
2 1542 11.5 0.01 99.9130
3(5) 1659 17.5 0.01 99.9429
3 1700 53.6 0.01 99.9813
3 1701 85.0 0.01 99.9882
3 1702 61.6 0.01 99.9838
3 1703 436 0.01 99.9771
3 1704 38.1 0.01 99.9738
3 1705 313 0.01  99.9681
3 1706 28.1 0.01 99.9644
3 1708 25.9 0.01 99.9614
3 1709 25.7 0.01 99.9611
3 1710 24.8 0.01 99.9597
3 1711 223 0.01 99,9552

TIME-WEIGHTED AVERAGE: 34.78 0.0100 99.9586

NYDEQ REQUIRED CONTROL EFFICIENCY: 99%

Notes:

(1) - PPM = parts per million by volume

(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.

(3) - Backvent Phase Test Run #1 started at 13:39, ended at 13:54.

(4) - Backvent Phase Test Run #2 started at 15:27, ended at 15:42.

(5) - Backvent Phase Test Run #3 started at 16:57, ended at 17:12.

(6) - During backvent testing, the average recorded catalyst bed temperature was 305 deg F

ECSr



TABLE 2
ETHYLENE OXIDE CONTROL EFFICIENCY - AERATION
OF AN ETHYLENE OXIDE EMISSION CONTROL DEVICE
OPERATED BY STERIGENICS, INC.
IN GRAND PRAIRIE, TEXAS

ON JUNE 9, 2015
RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM)(1) CONC. (PPM)(2) EFFICIENCY

1(3) 1357 1.2 0.01 99.9107
1 1402 10.8 0.01 99.9074
1 1407 11.8 0.01 99.9153
1 1412 11.8 0.01 99.9153
1 1417 12.7 0.01 99.9213
1 1422 12.5 0.01 99.9200
1 1427 12.9 0.01 99.9225
1 1432 12.9 0.01 99.9225
1 1437 13.4 0.01 99.9254
1 1442 14.5 0.01 99.9310
1 1447 13.4 0.01 99.9254
1 1452 14.8 0.01 99.9324
2(4) 1545 12.3 0.01 99.9187
2 1550 13.2 0.01 99.9242
2 1555 13.4 0.01 99.9254
2 1600 12.9 0.01 99.0225
2 1605 13.6 0.01 99.9265
2 1610 14.9 0.01 99.9329
2 1615 15.3 0.01 . 99.9346
2 1620 15.7 0.01 99.9363
2 1625 17.9 0.01 99.9441
2 1630 16.6 0.01 99.9398
2 1635 171 0.01 99.9415
2 1640 16.4 0.01 99.9390
3(5) 1715 21.9 0.01 99.9543
3 1720 19.5 0.01 99.9487
3 1725 19.5 0.01 99.9487
3 1730 20.2 0.01 99.9505
3 1735 17.5 0.01 99.9429
3 1740 18.2 ' 0.01 99.9451
3 1745 20.0 0.01 99.9500
3 1750 19.6 0.01 99.9490
3 1755 194 0.01 99.9485
3 1800 20.3 0.01 99.9507
3 1805 20.1 0.01 99.9502
3 1810 21.0 0.01 99.9524

TIME-WEIGHTED AVERAGE: 15.81 0.0100 99.9340

NYDEQ REQUIRED CONTROL EFFICIENCY: 99%

Notes:

(1) - PPM = parts per million by volume

(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.

(3) - Aeration Phase Test Run #1 started at 13:55, ended at 14:55.

(4) - Aeration Phase Test Run #2 started at 15:43, ended at 16:43.

(5) - Aeration Phase Test Run #3 started at 17:13, ended at 18:13.

(6) - During aeration testing, the average recorded catalyst bed temperature was 305 deg F
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APPENDIX A

Calibration Data
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ak Name Start
Dead Vol / Air  0.000
Ambient H20 0.350
Ethylene Oxide 0.480
Acetaldehyde 0.600
CcO2 0.800

End

0.350
0.480
0.600
0.800
1.000

Calibration Int.Std Units
0.000
0.000
C:\peak35911Ster.00015.ppm
0.000
0.000



libration file: C:\peak359\1SterGP2015.cal
AREA

0.000 AMOUNT INJECTED 100.00

1 slope of curve: 0.09
iXis intercept: 0.00
2arity: 1.00

nber of levels: 4

frel SD of CF’s: 0.0/66.7

).0861X

1.0000
it calibrated: Tue Jun 09 08:22:18 2015
.Area/it. Amount CF. Current  Previous #1Previous #2
0.000 0.000 0.000 0.000 N/A N/A

0.096 1.100 0.087 0.096 N/A N/A

0.880 10.100 0.087 0.880 N/A N/A

8.380 100.000 0.084 8.380 N/A N/A



D T et

ak Name Start
Dead Vol / Air 0.000
Ambient H20 0.350
Ethylene Oxide 0.480
Acetaldehyde 0.600
cOo2 0.800

End

0.350
0.480
0.600
0.800
1.000

Caltbration Int.Std  Units
0.000
0.000
C:\peak359\2Ster0.00015.ppm
0.000
0.000



ibration file: C:\peak359\2SterGP2015.cal
AREA

{ slope of curve: 1.5¢

xis intercept: -0.00

arity: 1.00

nber of levels: 4

rel SD of CF's: 0.8/66.8

1.5916X

1.0000

t calibrated: Tue Jun 098 08:21:39 2015

Areafit.  Amount CF

0.000 0.000 0.000
1.750 1.100 1.691
16.600 10.100 1.644
154.000 100.000 1.540

Current
0.000
1.750
16.600
154.000

- AMOUNT INJECTED

Previous #1Previous #2
N/A N/A
N/A N/A
N/A N/A

N/A N/A

100.001



Client: Sterigenics - Grand Prairie
Client ID: PreCat
nalysis date: 06/08/2015 07:51:49
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359ieto-100.tem
;omponents: eto1-100.cpt
Data file: 1SterGP2015-Amb.CHR {c:\peak359)
Sample: Ambient Background
Operator: D. Kremer

0300
panent

8.600

Client: Sterigenics - Grand Prairie
Client ID: PreCal
Analysis date: 06/09/2015 07:51:49
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem
Components: eto2-100.cpt
Data file: 25terGP2015-Amb.CHR {c:\peak359)
Sample: Ambient Background
Operator: D. Kremer

Inks C W n
Disad Vol / Al ”' 14,.2240/0.133 0.0000/
IVoltAr > 4,13400.250 0.0000/
i !
I Amblenthzo | | 143.6650/0 400 [ 0.0000/
Component  Retention Area External Units Component  Retention Area External  Units
:ad Vol / Air 0.250 1.1340  0.0000 Dead Vol / Air 0.133 14.2240  0.0000
Ambient H20 0.400  43.6690 0.0000
1.1340  0.0000
57.8930  0.0000
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Client: Sterigenics - Grand Prairie

Client: Sterigenics - Grand Prairie

Client ID: PreCal Client ID: PreCal
aalysis date: 06/09/2015 07:64:35 Analysis date: 06/09/2015 07:54:35
Method: Direct injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PIB
Column: 1% S$P-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem Temp. prog: C:\peak359\eto-100.tem
'omponents: eto1-100.cpt Compcenents: eto2-100.cpt
Data file: 1SterGP2015-C01.CHR {c:\peak359) Data file: 2SterGP2015-C01.CHR (c:\peak359)
Sample: 1.10 ppm EtO std Sample: 1.10 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
-0.100 1000 6,400 64,000
sonant C ot
VoriAle 0.0670:0.083 10.0000/ Iy
Dead Vol Al i 14.6495/0.300 0.0000
sno Oxido 0.097010.500 I 0.0000PPM  Giytans Onide 1.74850516 I 0.0000ppm
1
Acatakiehyde 0.1175/0.766 0.0000
‘ co2 - D.0085/0.866 [ (0.0000¢
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.083 00670 0.0000 Dead Vol / Air 0.300 14.6495  0.0000
wlene Oxide 0.500 0.0970  0.000C ppm Ethylene Oxide 0.5186 1.7495 0.0000 ppm
Acetaldehyde 0.766 0.1175 0.0000
0.1640  0.0000 co2 0.866 0.0085 0.0000

16.5250  0.0000



Client: Sterigenics - Grand Prairie
Client ID: PreCal
nalysis date: 06/09/2015 07:55:56
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem
‘omponents: eto1-100.cpt
Data file: 1SterGP2015-C02.CHR (c:\peak359)
Sample: 1.10 ppm EtO std
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: PreCal
Analysis date: 06/09/2015 07:55:56
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem
Components: eto2-100.cpt
Data file: 2SterGP2015-C02.CHR (c:\peak359)
Sample: 1.10 ppm EtO std
Operator: D. Kremer

5,100 1000 -3.200 32,000
sonent Comp
Dead Vol / Ak D2570/0.083 10.0000/
Voti Al 0.0560:0.215 0.0000/
J I l
na Cxde )n.nsswo.sw I 0.0000PM gy tona Cride 1} 1.74850.533 I 0.0000ppm
[ Acatakiehyde 0.0650/0.750 I 00000/
‘ unknewn 0.1695/0.800 [ 0.0600/
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.216 0.0560 0.0000 Dead Vol / Air 0.083 0.257¢  0.0000
iylene Oxide 0.516 0.0950  0.0000 ppm Ethylene Oxide 0.533 1.7485  0.0000 ppm
Acetaldehyde 0.750 0.0650 0.0000
0.151¢  0.0000

20705 0.0000



Client: Sterigenics - Grand Prairie
Client ID: PreCal
ralysis date: 06/09/2015 07:58:28
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem
omponents: eto1-100.cpt
Data file: 1SterGP2015-C03.CHR (c:\peak359)
Sample: 10.1 ppm EtO std
QOperator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: PreCal
Analysis date: 06/09/2015 07:58:28
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak35%\eto-100.tem
Components: eto2-100.cpt
Data file: 28terGP2015-C03.CHR (c:\peak359)
Sample: 10.1 ppm EtO std
Operator: D. Kremer

onent

0400 4.000 25,600 256000
[ i Ink
Doad Vol/ Ar 0228010.300 ‘{ 0.0000/
faOsS >° 500 ] Ethyiane Oide 16.45600.533 ] 0.0000ipn
1 Acstaidahyda 0.0580/0.700 I 0.0000
l o a02ERER I 50005/
) l
] i

Component  Retention Area External Units
yiene Oxide 0.500 0.8695  0.0000 ppm
0.8695 0.0000

Component  Retention Area External Units
Dead Vol / Air 0.300 0.2280  0.0000
Ethylene Oxide 0.533 16.4560 0.0000 ppm
Acetaldehyde 0.700 0.0580 0.000C
Co2 0.833 0.0565 0.0000

16.7985  0.0000



LAl 113HHIT. kA2

Client: Sterigenics - Grand Prairie

Client ID: PreCal
ialysis date: 06/09/2015 07:59:50
Method: Direct injection
Description: CHANNEL 1 - FID

Column: 1% SP-1000, Carbopack B

Client:

Client ID:
Analysis date:
Method:
Description:
Column:

Sterigenics - Grand Prairie
PreCal

06/09/2015 07:59:50
Direct injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B

Carrier: HELIUM Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem Temp. prog: C:\peak359\eto-100.tem
smponents: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SterGP2015-C04.CHR (c:\peak359) Data file: 2SterGP2015-C04.CHR (c:\peak359)
Sample: 10.1 ppm EtO std Sample: 10.1 ppm EtO std
Operator: D. Kremer Operator: D. Kremer
0400 4.000 -25.600 256.000
ment
Dead Vol /Al 18370:0.083 0.0000/
vl Al 0.06000.216 0.0000/
I ]
e Oute >asaams1s [ 0.0000/0M  Etene Oxkie 166100053 I 0.00001pm
l Acetaldebyde 0245010683 [ 0.0000/
unknown 0,1100/0.800 0.0000/
[ coz 0.0250/0.883 ] 0,0000/
Component  Retention Area External  Units Component  Retention Area External Units
ad Vol / Air 0.216 0.0600 0.0000 Dead Vol / Alr 0.083 1.8370  0.0000
ylene Oxide 0.516 0.8835 0.0000 ppm Ethylene Oxide 0.533 16.6100 0.0000 ppm
Acetaidehyde 0.683 0.2460  0.0000
0.9435 0.0000 c0o2 0.883 0.0280 0.0000
18.7210  0.0000
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Client: Sterigenics - Grand Prairie
Client ID: PreCal
nalysis date: 06/09/2015 08:02:02
Method: Birect Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem
‘omponents: eto1-100.cpt

Data file: 1SterGP2015-C05.CHR (c:\peak359)

Sample: 100 ppm EtO std
Operator: D. Kremer

<3200 32.000

sonent - Extamalfnits
sne O P 83160/0.500 ]I 0.0000/ppM

| |

1
Component  Retention Area External Units
ylene Oxide 0.500 8.3160  0.0000 ppm

8.3160  0.0000

Client: Sterigenics - Grand Prairie
Client ID: PreCal
Analysis date: 06/09/2015 08:02:02
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem
Components: eto2-100.cpt

Data file: 25terGP2015-C05.CHR {c:\peak359)

Sarnple: 100 ppm EtO std
Operator: D. Kremer

. 51200 §12.000
Dead Val /A 0456040150 0.0000/
Ethylens Ouin 150.6220/0.516 I 0.0000/ppm
Acetaidebyde 021300763 l 0.0000/
Coz 0.1500/0.853 10.0000/
Component  Retention  Area External Units

Dead Vol / Air 0.150 04560 0.0000
Ethylene Oxide 0.516 150.6320 0.0000 ppm
Acetaldehyde 0.783 0.2130 0.0000
C0o2 0.883 0.1800 0.0000

1514910 0.0000



Lap name: &Ewol
Client: Sterigenics - Grand Prairie
Client ID: PreCal
1alysis date: 06/09/2015 08:05:19
Method: Direct Injection
Description: CHANNEL 1 - FID
Cofumn: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359%ieto-100.tem
omponents: eto1-100.cpt
Data file: 1SterGP2015-C06.CHR (c:\peak359)
Sample: 100 ppm EtO std
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: PreCal
Analysis date: 06/09/2015 08:05:19
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak35%\eto-100.tem
Components: eto2-100.cpt
Data file: 2SterGP2015-C06.CHR (c:\peak358)
Sample: 100 ppm ELO std
Operator: D. Kremer

-3.200 32000 51200 512000
waent [«
Vol Al 0.1380/0.066 0.00007 Duad Vot JAF 0225016100 0.0000¢
na Ot >3-“'5'°515 I {0.0000/PPM  Emyiene Ovide 157.0555m.533 [ {0.0000mpm
] ot LRE T I §.865d7
‘ coz 0.2450:0.853 I 0.0000/
!
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.066 0.1380  0.0000 Dead Vol / Air 0.100 0.2250  0.0000
ylene Oxide 0.516 84345  0.0000 ppm Ethylene Oxide 0533 157.0555 0.0000 ppm
Acetaldehyde 0.766 0.1230  0.0000
857256 0.0000 co2 0.883 0.2450  0.0000
157.6485  0.0000



Ciient: Sterigenics - Grand Prairie
Client ID: PreCal
ialysis date: 06/09/2015 08:20:46
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: C:\peak359\eto-100.tem
smponents: eto1-100.cpt
Data file: 1SterGP2015-C07.CHR (c:\peak359)
Sample: 48.8 ppm EtO std

" Client: Sterigenics - Grand Prairie

Client ID:

PreCal

Analysis date: 06/09/2015 08:20:46

Method: Direct Injection

Description: CHANNEL 2 - PID

Coiumn: 1% SP-1000, Carbopack B

Carrier:

HELIUM

Temp. prog: C:\peak359eto-100.tem

Components:

et02-100.cpt

Data file: 28terGP2015-C07.CHR (c:\peak359)
Sample: 48.8 ppm EtO sid

Operator. D. Krerner Operator: D. Kremer
-3.200 32000 -51200
snent s
Vol A 0.0870+/0.083 :0.00007
Dead Vol 1Ak 307150.250 0.0000¢
ne Oxde >4zmm.5w I 49.18410D0  rrtane Ovide ? 77.8065/0.533 I 48,869 ppn
I Acetaidelyde 131150.733 1 0.0000/
l coz2 0.198050.500 { [0.0000¢
Component  Retention Area External Units Component  Retention  Area External Units
ad Vol / Air 0.083 0.0870  0.0000 Dead Vol / Air 0.250 3.0715  0.0000
ylene Oxide 0.516 42340 49.1941 ppm Ethyiene Oxide 0.533 77.8065 48.8891 ppm
Acetaldehyde 0.733 13115  0.0000
4.3210 49.1941 coz 0.800 0.1980  0.0000
82.3875 48.8891
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Client: Sterigenics - Grand Prairie
Client 1D: PostCal
1alysis date: 06/09/2015 17:39:21
Method: Direct Injection
Description: CHANNEL 1~ FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-C08.CHR (c:\peak359)
Sample: 48.8 ppm EtO std
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: PostCal
Analysis date: 06/09/2015 17:39:21
Method: Direct Injection
Description; CHANNEL 2-PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: efo-100.tem
Components: 2SterGP2015.cpt
Data file: 25terGP2015-C08.CHR (c:\peak359)
Sample: 48.8 ppm EtO std
Operatar: D. Kremer

$12.000

-1.600 16.000 -51200
onent 3 el nk
VoilAx 0.1510/0.163 0.0000/
Dead Vol 1 Ak 7.9350/0.233 0.0000/
I Ambient H20 020100433 I 0.0000/
na Oxddo 4.1905/0.533 I 148,6837/ppm Ethylans Oxide 77 378510.550 I 48.6201/ppr:
I Acotaidebryde 0.282000.750 I 10,0000
<o2 0.2600/0.853 [ 10,0000/
Component  Retention Area Extemnal Units Component  Retention  Area External Units
ad Vol / Air 0.183 0.1510  0.0600 Dead Vol / Air 0.233 7.9350  0.0000
viene Oxide 0.533 41905 48.6887 ppm Ambient H20 0.433 0.2010  0.0000
Ethylene Oxide 0.550 77.3785 48.6201 ppm
4.3415 48.6887 Acetaldehyde 0.750 0.2820 0.0000
Cco2 0.883 0.2600  0.0000
86.0665 48.6201



APPENDIX B

Run #1 Chromatograms - Backvent

; LCS



Client: Sterigenics - Grand Prairie
Client iD: Run#18V
nalysis date: 06/09/2015 13:39:49
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: etc-100.tem
‘'omponents: 1S8ierGP2015.cpt
Data file: 1SterGP2015-1B01.CHR (c:\peak359)
Sample: Oxidizer Infet
Operator: D, Kremer

Client ID: Run#i1BV
Analysis date: 06/09/2015 13:39:49
Method: Direct Injection .
Description: CHANNEL 2 - PID
Cotumn: 1% SP-1000, Carbopack B

Carrier: HELIUM

Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1B01.CHR {c:\peak359)

Sample; Oxidizer Quflet

Operator: D. Kremer

Client: Sterigenics - Grand Praisie

5400 4.000 3200 32,000
sonent Comp: e nt
Dead Vol 7Ax /|5.86950.068 000
Vol 1ax > 101300233 0.00004 "
I Amblent H20 "1‘ 78.21800.816 I 0.0000¢
10 Onide P 157300516 I 18.2764ppm 4 I
1 " |
Component  Retention  Area External Units Component  Retention  Area Externat Units
ad Vol / Air 0.233 1.0130  0.0000 Dead Vol / Air 0.066 58695 0.0000
iylene Oxide 0.516 1.5730 18.2764 ppm Ambient H20 0.416 78.2180  0.0000
25860 182764 84.0875 0.0000
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Client: Sterigenics - Grand Prairie
Client iD: Run#1BV
1alysis date: 06/09/2015 13:40:55
Method: Direct Injection
Description: CHANNEL 1 - FID
Colurmin: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1B02.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#18V
Analysis date: 06/09/2015 13:40:55
Method: Direct Injection
. Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. proy: eto-100.tem
Components: 2SterGP2015.¢pt
Data file: 2SterGP2015-1B02.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

54,000

-1.600 18.000
anestt } Inks — Wl
Vol 1Ak 093700250 l 0.0000/
] 7123350.416 I 0.00007
1o Cxdde P 10.15601.,533 I 118.0008ppm I[
| J I
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.250 0.9370  0.0000 Ambient H20 0416 71.2335 0.0000
ylene Oxide 0.533 10.1560 118.0009 ppm

11.0830 118.0009

71.2335  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
nalysis date: 06/09/2015 13:42:01
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
-omponents: 1SterGP2015.cpt
Data fie: 1SterGP2015-1B03.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
Analysis date: 06/09/2015 13:42:01
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Cartier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1B03.CHR (c\peak359)
Sample: Oxidizer Outiet
Operator: D. Kremer

«1.600 16.000 -6.400 54.000

sonant Jnlts ~ant 21.09850,000 ‘ m\.lnu
Vol / Ak ) 1.0025/0.233 TJMW J

1 Amblent H20 “-‘ 12302000416 I .0000
3na Oxide 6.306010.516 I B0.2397/ppen 3 I

I Acataidshyde 4.12450,600 J 0.0060!
Component Retention Area Extemal Units Component  Retention Area External Units
ad Vol / Air 0.233 1.0025 0.0000 Ambient H20 0.416 12.3020 0.0000
ylene Oxide 0.516 6.9060 80.2397 ppm Acetaldehyde 0.600 41245 0.0000

7.9085 80.2397

16.4265  0.0000
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- Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
aalysis date: 06/09/2015 13:43:07

Method: Direct injection

Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Cayrier: HELIUM

Temp. prog: eto-100.tem

‘omponents: 1SterGP2015.cpt

: 1SterGP2015-1B04.CHR (c:\peak359)

Sample: Oxidizer Inlet
Operator: D. Kremer

Data file

Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
Analysis date:; 06/09/2015 13:43:07
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1B04.CHR {c:\peak359)
Sample: Oxidizer Outtet
Operator: D. Kremer

0808 -
e 21.44100.000- fuoaoa U
Vok! ke > 1.03100.233 0.00004
I Arobiont H20 I . 0.0000/
e Oxide 403200533 ] 46,847 1pprn I
] Acetsdenyda ] ) .0c00!
I co2 ] 0.0000/

Component  Retention

ad Vol / Air

0.233

ylene Oxide 0.533

Area Extemnal Units

1.0310  0.0000
40320 46.8471 ppm

50630 46.8471

Component Retenton  Area  External Units

Ambient H20 0416 12.1600 0.0000
Acetaldehyde 0.600 3.7540  0.0000
coz 0.883 0.1150  0.0000

16.0280  0.0000



Client: Sterigenics - Grand Prairie
Client 1D: Run#1BV
nalysis date: 06/09/2015 13:44:12
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1805.CHR (c:\peak353)
Sample: Oxidizer Inlet
Operator: D. Kremer

+0.800 8.000
onent Jnks
Vol 7 Ak ) 1.0095/0.233 0.0000/
e Grida > 2761000516 I 92.0796/ppm
Component  Retention Area External Units
ad Vol / Air 0.233 1.0085  0.0000
ylene Oxide 0.516 2.7610 32.0796 ppm

3.7705 320796

Client: Sterigenics - Grand Prairie
Client iD: Run#1BV
Analysis date: 06/09/2015 13:44:12
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Ternp. prog: eto-100.tem
Components: 28terGP2015.cpt
Data file: 2SterGP2015-1B05.CHR {c!\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

. ean 84,000
e Jmmsm-m S oaar-m
Amblent H2O “s‘ 13895010436 I 0.90607
Acetaldehyds 3.88360/0.600 II 00000

Component  Retention Area External Units
Ampient H20 0.416 13.8950 0.0000
Acetaldehyde 0.600 3.8860 0.0000

17.7810  0.0000



Client: Sterigenics - Grand Prairie " Client: Sterigenics - Grand Prairie

Client ID: Run#1BV Client ID: Run#18V
nalysis date: 06/09/2015 13:45:31 Analysis date: 06/09/2015 13:45:31
Method: Direct Injection Method: Direct injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt Components: 2SterGP2015.cpt
Data file: 1SterGP2015-1B06.CHR (c:\peak359) Data file: 2SterGP2015-1B06.CHR (c:\peak359)
Sampile: Oxidizer Iniet Sample: Oxidizer Outiet
QOperator: D. Kremer Operator: D. Kremer
0400 4,000 4400 54.000
ponest I Ennow™ 1.6660/0.000- o0/
1 Vol £ Akt > 10115/0.258 J 10,0000/

I Amblent H2O 73.08650/0.4%6 ] ) 0.0000/

e Oxide > 2046000518 1 23.7721ppm

Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.250 1.0115  0.0000 Ambient H20 0.416 73.0860  0.0000
ylene Oxide 0.516 2.0460 23.7721 ppm

73.0860  0.0000
3.0575 23.7721



Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
nalysis date: 06/09/2015 13:46:37
Methad: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
soraponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1B07.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

0400

Client Sterigenics - Grand Prairie
Client ID: Run#1BV
Analysis date: 06/09/2015 13:46:37
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 28terGP2015.¢pt
Data file: 2S5terGP2015-1B07.CHR (c:\peak359)
Sarnple: Oxidizer Outlet
Operator: D. Kremer

4000 . - gam 84000
* e J 20,9165 000 foaagar
Vol 1Ax > 0.996010.233 0.00004
] Amblent 20 69.925000416 I l0.oo0ar
ona Ovdda > 203880.515 I 23.6618/ppm

Component  Retention  Area External Units

ad Vol / Air 0.233 0.8960  0.0000
lylene Oxide 0.516 20365 23.6618 ppm

3.0325 23.6618

Component  Retention Area External Units
Ambient H20 0.416 ©69.9290 0.0000

69.9290  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
nalysis date: 06/09/2015 13:47:45
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
.omponents: 1SterGP2015.cpt
Data file: 1SierGP2015-1B08.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

9400

4.000

0080t
Volrax >1.onwuso 0.6000/
tna Ode 21.0824ippm

]
|

Component  Retention Area External Units

0.250
0.533

1.0080  0.0000
1.8145 21.0824 ppm

ad Vol / Air
iylene Oxide

28225 21.0824

. Client:
Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prag:
Components:
Data file:
Sample:
Operator:

Sterigenics - Grand Prairie
Run#1BV

06/09/2015 13:47:45
Direct Injection

CHANNEI. 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
2SterGP2015.cpt
2SterGP2015-1B08.CHR (c:\peak359)
Oxidizer Outlet

D. Kremer

P

TAZ40/0.016

\ 943400416 I

()

0.0000/

0.0000/

Component

Dead Voi / Air
Ambient H20

Retention Area External Units
0.016 7.4240  0.0000
0.4186 94340 0.0000
16.8580 0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
nalysis date: 06/09/2015 13:49:11
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1B09.CHR (c:\peak359)
Sample: Oxidizer Intet
Operator: D. Kremer

sonant

Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
Analysis date: 06/09/2015 13:49:11
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt

-Data file: 25terGP2015-1B09.CHR {c:\peak359)

Sample: Oxidizer Outlet
Operator: D. Kremer

]
Vol 7 Ak > 1A4000/0.216 ‘

ena Oxda 1? 1.6800/0.516 I
|
L |
Component  Retention Area External Units
ad Vol / Air 0.216 1.4000 0.0000
iylene Oxide 0.516 1.6800 19.5196 ppm
3.0800 19.5196

64.000
Inkts Extomaii
0.0000/
0,0000/
Amblont H20 :5 63.995010.400 I 0.0000/
19.5798mpm 'g I
Component  Retention Area External Units
Dead Vol / Air 0.016 6.3920 0.0000
Ambient H20 0.400 63.9990 0.0000
70.3910  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
r1alysis date: 06/09/2015 13:50:35
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
.omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1B10.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

0400

4.000

[ B ]
o | [ e [

0.0000¢

18,3382/ppm

Component  Retention Area External  Units
ad Vol / Air 0.233 14010  0.0000
ylene Oxide 0.533 1.6300 18.9387 ppm

3.031C 18.9387

Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
Analysis date: 06/09/2015 13:50:35
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1B10.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operatar: D. Kremer

-5.400 64.000
m 7360/0.016 0.0000
Ambient H20 :l: 6B.4550/0.416 I 0.0000/

Component  Retention Area Extemal Units
Dead Vol / Air 0.016 6.7360  0.0000
Ambient H20 0416 684950 0.0000

75.2310  0.0000



ek Hanlis, et
Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
1alysis date: 06/09/2015 13:51:49
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
'omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1B11.CHR (c:\peak359}
Saraple: Oxidizer Inlet
Operator: D. Kremer

wnent

4.000

R T T e

Client: Sterigenics - Grand Prairie

Client ID: Run#iBV

Analysis date: 06/09/2015 13:51:49

Method: Direct Injection

Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B

Carrier: HELIUM
Temp. prog: eto-100.tem

Components: 2SterGP2015.cpt
Data file: 25terGP2015-1B11.CHR (c!! \peak359)

Sample: Oxidizer Outlet
Operator: D. Kremer

-5.400

Vol A > 0.9860/0.216

| D]

10,0000/

12.130%pp

Component  Retention Area External Units

ad Vol / Air 0.216 0.9660  0.0000

tylene Oxide 0.516 1.0440 12.1301 ppm

2.0100 12.1301

€4.000

t
VoliAk | '6.92000.015

Amblent H2O 733035/ 450

0.0000/

Component  Retention

Dead Vol / Air 0.016
Ambient H20 0.450

Area External

6.9200
73.3035

80.2235

0.0000
0.0000

0.0000

Units

Extarnali)
10.0000/

L



L L A ndd

Client: Sterigenics - Grand Prairie
Client ID: Run#1BV
ralysis date: 06/09/2015 13:53:29
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier. HELIUM
Temp. prog: eto-100.tem
omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1B12.CHR (c:\peak359)
Sample: Oxidizer Iniet
Operator: D. Kremer

D400

4.000

Voitax p 101100223
e Ovide > 0.35000.536 I

0.0000/

9.9922ippm

Component  Retention Area External Units

ad Vol / Air 0.233 10110 0.0000

ylene Oxide 0.516 0.8600 99922 ppm
18710 9.9922

Client: Sterigenics - Grand Prairie
Client ID: Run#18vV
Analysis date: 06/09/2015 13:53:29
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-106.tem
Components: 2SterGP2015.cpt
Data file: 28terGP2015-1B12.CHR {c:\peak359)
Sample: Oxidizer Quttet
Operator: D. Kremer

:
g
g

Daad Vot 1 A 7.66550.015™ 0.0000/ n
Amblent H20 ‘.l B22150/0416 I 0.0000!
‘~ I
Component  Retention  Area External Units
Dead Voi/ Air 0.016 7.6655  0.0000
Ambient H20 0416 622150 ©0.0000
69.8805  0.0000



APPENDIX C

Run #1 Chromatograms - Aeration

- FCS



Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
1alysis date: 06/09/2015 13:57:13
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A01.CHR (c\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

16.000

onent

Volrax P 1.04750.233 10.0000/

ma Oxide P 0.96100.518 I 11.1657/ppm
Component  Retention Area External  Units

ad Vol / Air 0.233 1.0475  0.0000

ylene Oxide 0.516 0.8610 11.1657 ppm

20085 11.1657

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
Analysis date: 06/09/2015 13:57:13

Method: Direct Injection

Description: CHANNEL 2 - PID
Colurn: 1% SP-1000, Carbopack B

Carrier:
Temp. prog:

HELIUM
eto-100.tem

Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1A01.CHR (c:\peak359)

Sample: Oxidizer Qutlet

Operator: D. Kremer

£4.000

5400
ool 55340/
4
N
Amblant H20 :n. €3,12301416 I 0.0000/
Component  Retention Area External  Units
Ambient H20 0416 69.1280  0.0000
69.1280  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
nalysis date: 06/09/2015 14:02:38
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
;omponents: 1SterGP2015.cpt
Data flle: 1SterGP2015-1A02.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

0400

4.000

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
Analysis date: 06/09/2015 14:02:38
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt :
Data file: 2SterGP2015-1A02.CHR {c:\peak359)
- Sample: Oxidizer Qutiat
Operator: D. Kremer

32,000
sonent [+ Int
Dead Vol AY /! | — | l0.00001
. /
Vol 1A ) 0.596010.233 0.0000/ J
A
3
I Amblent H2Q 4 67.588010.416 I 0.0000
\
ane Oxida Pu.mmm I 10.7707ippm 4 I
H
\

Component  Retention Area External Units

ad Vol / Air 0.233 0.9960  0.0000
wlene Oxide 0.516 0.9270 10.7707 ppm

19230 10.7707

e
rr—t

Component  Retention Area External Units

Dead Vol / Air 0.083 5.8570  0.0006
Ambient H20 0.416 67.5880  0.0000

73.4450 0;0000



Client: Sterigenics - Grand Prairie
Client 1D: Run#1Aer
nalysis date: 06/09/2015 14:07:08
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt

Data file: 1SterGP2015-1A03.CHR (c:\peak359)
Sample: Oxidizer Inlet
QOperator: D. Kremer

Client: Sterigenics - Grand Praitie
Client ID: Run#iAer
Analysis date: 06/09/2015 14:07-:08
Method: Direct injection
Description: CHANNEL 2 - PID

Cofumn: 1% SP-1000, Carbopack B
Carrier: HELIUM

Temp. prog: eto-100.tem

Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1A03.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer
0490 4.000 3200 32.000
sonent ks Comp
'II
Dead Vol / A /_A627680/0.168 0.0000¢
Vol Al > 1.02300.233 0.0000¢ <
I Amblent H20 “\‘ 70.3690/0.416 I 0.0000/
one Cuide P 101700516 I 11.81640pm i I
| |
Component  Retentlon Area External Units Component  Retention Area External Units
ad Vol / A 0.233 1.0230  0.0000 Dead Vol / Air 0.166 6.2760  0.0000
ylene Oxide 0.516 1.0170 11.8164 ppm Ambient H20 0.416 70.369C  0.00G0
20400 11.8164 76.6450

0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#tAer
nalysis date: 06/09/2015 14:12:11
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘'omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A04.CHR {c:\peak359)
Sample: Oxidizer Infet
Operator: D, Kremer

~0400

4.000

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
Analysis date: 06/09/2015 14:12:11
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SierGP2015.cpt
Data file: 25terGP2015-1A04.CHR (c: \peak359)
Sample: Oxidizer Qutiet
Operator: D. Kremer

s0nent Ints  Cx Extamaiint
Doad ol At /|| 231600083 j0.0000/
Vol Al > 0985010215 0.0000¢ ‘<
| i
I AmblentH20 3 I 0.0000/
one Oxide > 1.01950.516 I 11.8454/ppm I
| }
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.216 0.9850  0.0000 Dead Vol / Air 0.083 93160 0.0000
wlene Oxide 0.516 10195 11.8454 ppm Ambient H20 0.400 70.8190  0.0000
20045 11.8454 80.2350 0.0000



Client: Sterigenics - Grand Prairie
Client 1D: Run#1Aer
nalysis date: 06/09/2015 14:17:37
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A05.CHR (c:\peak359)
Sample: Oxidizer Iniet
Operator: D. Kremer

~0.400

4.000

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
Analysis date: 06/09/2015 14:17:37
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1A05.CHR {c:\peak358)
Sample: Oxidizer Outiet
Operator: D. Kremer

1 Vel £ Akt g 1.28500.233
sna Oxida P 109600516 I

0.0000/

12.7342ppm

Component  Retention Area External Units

ad Vol / Air 0.233 1.2860 0.0000
wlene Oxide 0.516 1.0860 12.7342 ppm

23820 12.7342

Dead Voi/A¥ 7.2230/0.083 0.0000

Amplent H20

7146700400 I 0.00001

e}

——t

Component  Refention Area Extemal Units

Dead Vol / Air 0.083 7.2230  0.0000
Ambient H20 0.400 714670  0.0000

78.6900  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
nalysis date: 06/09/2015 14:22:46
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
somponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A06.CHR (c:\peak359)
Sample: Oxidizer intet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
Analysis date: 06/08/2015 14:22:46
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: efo-100.tem
Components: 2SterGP2015.cpt X
Data file: 2SterGP2015-1A06.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator. D. Kremer

€400 4.000 SA400 64.000
ponent G
Vol Ak > 0.9B20/m.233 0.0000/ Pty e E— g
I Amblamt H20 “: 7049900418 I 10.0000/
o Oxide >1nnam.s1s I 12.5251/ppm ': I
Component  Retention Area Extemnal Units Component  Retention Area External Units
ad Vol / Air 0.233 0.8820 0.0000 Dead Vol / Air 0.166 6.8830  0.0000
ylene Oxide 0.516 1.0780 12.5251 ppm Ambient H20 0416 704980 0.0000
2.0600 12.5251 77.3820  0.0000



Client:
Client ID:
nalysis date:
Method:
Description:
Column;
Carrier:
Temp. prog:
‘omponents:
Data file:

Sterigenics - Grand Prairie

Run#1Aer

06/09/2015 14:27:05

Direct Injection

CHANNEL 1-FID

1% SP-1000, Carbopack B

HELIUM

eto-100.tem

1SterGP2015.cpt
18terGP2015-1A07.CHR (c:\peak359)

Client: Sterigenics - Grand Prairie
Client ID: Ruré1Aer
Analysis date: 06/09/2015 14:27:05
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1A07.CHR {c:\peak359)
Sample: Oxidizer Qutiet

Sample: Oxidizer Inlet
Operator: D. Kremer Operator: D. Kremer
0400 4.000 5400 64.006
ponent s Ce ExternalilUnk
Dead Vol Ax ,"' 704800116 0.0000
| Vol AX >1.D1M250 10.0000) <
I Amblont HZO “. 70.3820/0.433 ] 10.00001
e Oxide thmm [ 12.8737/ppm ". [[
Component  Retention Area External Units Component  Retention Area Extenal Units
ad Vol / Air 0.250 1.0125  0.0000 Dead Vol / Air 0.116 7.0480 0.0000
1ylene Oxide 0.533 1.1080 12.8737 ppm Ambient H20 0.433 70.8820 0.0000

21205 12.8737

78.0300  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer .
nalysis date: 06/09/2015 14:32:06
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A08.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#Aer
Analysis date: 06/09/2015 14:32:06
Method: Direct Injecfion
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 25terGP2015.cpt
Data file: 2SterGP2015-1A08.CHR (c:\peak359)
Sample: Oxidizer Outtet
Operator: D. Kremer

-0.400 4000 ~6.400 64.000
ponent C
Dead Vol / Al 16.5800.066 00000
1ol 1A¥ D 138100216 0.0000¢ &
! {
I Amblent H20 i )7a0090m416 I 00000
ana Oxiss > 1.41100.516 I 12.9085/ppm i I
Component  Retention Area External Units Component  Retention Area Bxternal Units
ad Vol / Air 0.216 1.3810  0.0000 Dead Vol / Air 0.066 6.5800 - 0.000C
wiene Oxide 0.516 1.1110 12.9085 ppm Ambient H20 0.416 70.0090 0.0000
24920 12.9085 76.5880  0.0000



Client: Sterigenics - Grand Prairie
Client iD: Run#1Aer
nalysis date: 06/09/2015 14:37:06
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prag: eto-100.tem
‘'omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A09.CHR {c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#tAer
Analysis date: 06/09/2015 14:37:06
"Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1A09.CHR (c:\peak359)
Sample: Oxidizer Qutiet
Operator: D. Kremer

~0.400 4000 6400 64.000
2anent C .
r Dead Vol / Al i B8.5010/0.083 2.0000¢
Votl Al F 1.0135m,233 lo.0000¢ (:
I Ambiant H20 ". 7190600416 I 0.0000/
w05 Onddo ? 175300516 I 13.3965/ppm I
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.233 1.0135  0.0000 Dead Vol / Air 0.083 8.5010  0.0000
wlene Oxide 0.516 1.1530 13.3965 ppm Ambient H20 0.416 71.906¢  0.0000
21665 13.3965 80.4070  0.0000



e,

Client: Sterigenics - Grand Prairie Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer Client ID: Run#tAer
nalysis date: 06/09/2015 14:42:46 Analysis date: 06/09/2015 14:42:46
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description;: CHANNEL 2 - PiD
Cotumn: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
‘Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt Components: 2SterGP2015.cpt ]
Data file: 1SterGP2015-1A10.CHR (c:\peak359) Data file: 2SterGP2015-1A10.CHR (c:\peak359)
Sample: Oxidizer Inlet . Sample: Oxidizer Qutlet
Operator: D. Kremer Operator: D. Kremer
£.400 4.000 6400 64.000
ponent G e
e Vol / Als- ;" 8,7550.150 0.0000/
Vol 14K D 0.987000.233 0.0000/ (
] Ambient H20 '.' 72.7780/0.416 I 0.0000/
ana Oxde > 125200516 I 14.5568/0pm I
Component  Retention Area External Units Component  Retention Area External Units
«ad Vol / Air 0.233 0.9870  0.0000 Dead Vol / Air 0.150 8.7550 0.0000
ylene Oxide 0.516 1.2520 14.5468 ppm Ambient H20 0.416 727760  0.0000
22390 14.5468 81.5310  0.0000



[

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
nalysis date: 06/09/2015 14:47:05
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
>omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A11.CHR {c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
Analysis date: 06/09/2015 14:47:05
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-1A11.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

-0.400 4.000 -£A00 64.000
w Inkts p nl
e
—_ > o oo Vol I Ak 15.2655/0.166 0.0000/
I Amblect H20 T1.0450/0.416 I 0.0000¢
Jone Crdde > 1.452010.516 I 13.3845/ppm I
Component  Reiention  Area External Units Component  Retention  Area Extemnal Units

rad Vol / Air 0.233 0.9990 0.0000 Dead Vol / Air 0.166 16.2655  0.0000
1ylene Oxide 0.518 1.1520 13.3849 ppm Ambient H20 0416  71.0450 -0.0000

21510 13.3849 86.3105  0.0000



A LAY eNE e

Client: Sterigenics - Grand Prairie
Client ID: Run#1Aer
nalysis date: 06/09/2015 14:52:04
Method: Direct injection
Description: CHANNEL 1 -FID .
Column:. 1% SP-1000, Carbopack B
Carrter: HELIUM
Temp. prog: eto-100.tem
‘omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-1A12.CHR (c:\peak359}
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client iD: Run#1Aer
Analysis date: 06/09/2015 14:52:04
Method: Direct injection
Description: CHANNEL 2 - PID
Cotumn: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt :
Data file: 2SterGP2015-1A12.CHR {c\peak359
" Sample: Oxidizer Outiet
Operator: D. Kremer

64.000
Extemaiiuni

0.0000/

0.0000/

{.400 4000
panent ks ©
Deat Vol 7Ax !mm.m

1Vol Ak :D-xm.m 0.0000

I Amblant H20 7271500415 1
ana Oxide anmms I 14.7555¢ppm I
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Alr 0.233 1.0080 0.0000 Dead Vol / Air 0.033 126980 0.0000
wlene Oxide 0.516 12700 14.7559 ppm Ambient H20 0.416 73.7150  0.0000

864140  0.0000

22780 14.7559



APPENDIX D

Run #2 Chromatograms - Backvent

- ECSi



Ciient: Sterigenics - Grand Prairie

Client ID:
1alysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
omponents:
Data fite:
Sample:
Operator:

0400

Run#2BV

06/09/2015 15:28:14

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B

HELIUM
eto-100.tem
18terGP2015.cpt

1SterGP2015-2B01.CHR (c:\peak3s59)

Oxidizer inlet
D, Kremer

4,000

Voll Al

> 1.0885/0.233
> 1.36850.518

0.0000¢

15.9004/ppm

Component

ad Vol / Air
iylene Oxide

Retention

0.233
6.516

Area
1.0885

External
0.0000

Units

1.3685 15.9004 ppm

24570

15.9004

Client: Sterigenics - Grand Prairie
Client ID: Ruré#2BV
Analysis date: 06/09/2015 15:28:14
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2B01.CHR (c: \peak359)
" Sample: Oxidizer Outiet
Operator: D. Kremer

3200 32.000
G ExtamaliUnk:
Dead Vol /A | 7:asson.0m l0.0000/
[
Amblent H20 7615500415 I 0.00007

S

Component  Retention Area External Units

Dead Vol / Air 0.083 7.3580  0.0000
Ambient H20 0416 76.1560  0.0000

83.5150 0.0000



Client: Sterigenics - Grand Prairie
Client ID: Runi#2BV
valysis date: 06/09/2015 15:28:23
Method: Direct injection
Description: CHANNEL 1 -FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B02.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

-0.800

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/09/2015 15:29:23
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2B02 CHR {¢:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

a:.00 6400

64.000

A

vollar ) 1056010233

ao o >.mm II

)
Ambient H2O “. 62180:0416 I

0.0000/

Component  Retention  Area External Units

ad Vol / Air 0233  1.0560 0.0000
ylene Oxide 0.516 82835 96.2446 ppm

9.3395 96.2446

Component  Retention Area External Units
Ambient H20 0.416 6.2180  0.0000
6.2180  0.0000



———— P E s by -

Client: Sterigenics - Grand Prairie
Client iD: Run#2BV
1alysis date: 06/09/2015 15:31:03
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
‘'omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B03.CHR {c:\peak359)
Sample: Oxidizer Inlet
QOperator: D. Kremer

0.800

B.000

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/09/2015 15:31:03
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 25terGP2015-2B03.CHR (c.\peak359)
Sample: Oxidizer Outiet
Operator: D. Kremer

5400 64.000

nks O It

0.0000¢

Component  Retention Area External Units
ad Vol / Air 0.250 1.0210  0.0000
iylene Oxide 0.516 5.0480 58.6519 ppm

6.0690 58.6519

Ampleat H2O
159-5519"#9“'

Desd Vol/ AF Jmm lo.oo0o

£B.15000.416 ] 10,0000/

Component  Retention Area External  Units
Dead Vol { Air 0.050 20.8805 0.0000
Ambient H20 0.416

68.1500  0.0000
89.0305 0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
ialysis date: 06/09/2015 15:32:08
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B04.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Praitie
Client ID: Run#2BvV
Analysis date: 06/09/2015 15:32:08
Method: Direct Injection
Description. CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: efo-100.tem
Components: 2SterGP2015.cpt
Data file: 2S5terGP2015-2804.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

0400 4.000 «6.400 64.000
went el o Gooar U
vol/ Ak P 10470233 0.0000/
I Amblant H20 I 0.0000/
0 Oxdn > 3.52050.516 I 40.90411ppm I
Component  Refention  Area External Units Component  Retention Area External Units
1d Vol / Air 0.233 1.0470  0.0000 Ambient H20 0416 722560 0.0000
ylene Oxide 0.516 3.5205 40.9041 ppm
722560  0.0000

4.5675 40.9041



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
alysis date: 06/09/2015 15:33:23
Methaod: Direct injection
Jescription: CHANNEL 1 -FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B05.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

8420

4000

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/09/2015 15:33:23
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2B05.CHR (¢ \peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

64.000

0.0000/

b I v 21.95216/0.000-
lolsax > 1.0300/0.250 0.0000/
I Amblent H2O 76.18100460 I
e 0o > 249200516 I 28.95415pm I
somponent  Retention Area External  Units Component  Retention Area Extemal Units
wd Vol / Air 0.250 1.0300  0.0000 Ambient HZ2O 0.450 76.1810  0.0000
ylene Oxide 0.516 24920 28.9541 ppm
76.1810  0.0000

3.5220 28.9541



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
alysis date: 06/09/2015 15:34:37
Method: Direct Injection
Jescription. CHANNEL 1 - FID
Cotumn; 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
>mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B06.CHR (c:\peak359)
Sample: Oxidizer tnlet
Operator: D. Kremer

0400
neat

4000

Intts

fol 74K g 1.02900.233
18 0xds > 2.150000.576 I

0.0000/

24,9805/pppm

Somponent  Retention Area External Units
id Vol / Air 0.233 1.0290  0.0000
ylene Oxide 0.516 2.1500 24.9805 ppm

3.1780 24.9805

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/09/2015 15:34:37
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2B06.CHR {c:\peak359)
Sample: Oxidizer Outlet

Operator: D. Kremer
6400 64.000
proetey t 00— Wn&
Asmblant H20 75146010466 II C.0D00¢
Component  Retention Area External Units
Ambient R20 0.466 75.1460  0.0000
75.1460  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
alysis date: 06/09/2015 15:35:51
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B07.CHR (c\peak359)
Sample; Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/08/2015 15:35:51
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrler: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 25terGP2015-2B07.CHR (c:\peak359)
Sample: Oxidizer Qutiet
Operator: D. Kremer

2.400 4,000 £A400 000
anent _] Cremenannt WB
ol 1 Al > 101700233 10,0000/
I Amblent H20 I 0.0000/
18 Oxde 1.5430:0.633 I 22.5754/ppm Il
Somponent  Refention  Area Externat  Units Component  Retention  Area External Units
id Vol / Air 0.233 1.0170  0.0000 Ambient H20 0.450 721000 0.0000
ylene Oxide 0.533 1.9430 22,5754 ppm
721000 0.0000

2.9600 225754



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
ialysis date: 06/09/2015 15:37:02
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
amponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B08.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

nent

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/09/2015 15:37:02
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 25terGP2015-2B08.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

Joli Ax P 1.41200.233
10 Oxide > 1.8140/0.500 I

4,000 5400 £4.000
Cemponant Extemnalinks
Cead Vol / Alr 22600.016 0.0000
ﬂ
f
0.0000/ A
N
Ambient H20 ‘: 7541350400 [ 0.0000/
21.0765/mpm } I
[}
| I
3
)
1
1
)
!

Jomponent  Retention  Area External Units

id Vol / Air 0.233 1.1120  0.0000
ylene Oxide 0.500 1.8140 21.0766 ppm

29260 210766

Component  Retention  Area External Units

Dead Vol / Air 0.016 7.2260  0.0000
Ambient H20 0.400 754135  0.0000

82,6395 0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
alysis date: 06/09/2015 15:38:19
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
»mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B08.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/08/2015 15:38:19
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt )
Data file: 2SterGP2015-2B09.CHR (c:\peak359)
Sample: Oxidizer Outiet
Operator: D. Kremer

4,000 6400 64.000
went ExtomalUnits  C Extamainis
Ooadt Vol /A TIT400.016 0.0000/
!
P /
I
[}
fol/ Ak > 1041018250 0.0000¢ {
i
I Amblent H20 74.5940:0433 I 0.0000
1n Cndde > 1.587500.516 I

Somponent  Retention Area Extemal Units

d Vol / Air 0.250 1.0410  0.0000
ylene Oxide 0.516 1.5875 18.4449 ppm
26285 18.4449

[1

Component  Refention Area External  Units

Dead Vol / Air 0.016 7.7740  0.0000
Ambient H20 0433  74.5940 0.0000

823680  0.0000



Client: Sterigenics - Grand Prairie
Client ID; Run#2BV
alysis date: 06/09/2015 15:39:33
Methed: Direct Injection
Jescription: CHANNEL 1 - FID
Column; 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
ymponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B10.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

4.000

ment
‘ol7AK > 0.56850.253 0.0000¢
2 0xde > 164300516 I 16.0897/ppm

somponent  Retention Area External Units

id Vol / Air 0233 09985 0.0000
flene Oxide 0516  1.6430 19.0897 ppm
26415 19,0897

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/09/2015 15:39:33
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2B10.CHR {(c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

5400

64,000

Component Extomal/Units
Dead Vo Ak 29750018 ~J0.o000/
H
I
:
i
4
Amblent H20 {| |74e08s0433 I 0.0000/
1
= [
4
4
[}
i
i
1

Component  Retention Area Extemnal Units

Dead Vol / Air 0.016 7.2975  0.0000
Ambient H20 0.433  74.8385 0.0000

8§2.1370  0.6000



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
alysis date: 06/09/2015 15:41:01
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
ymponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B11.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

0400

Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
Analysis date: 06/09/2015 15:41:01
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 28terGP2015-2B11.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

4.000 6400 84,000
aent Camp
H
Dead Vol I Akt {Jeza100.168 10,0000/
ollAx >1.13wum 0.0000/ <
]
¢
I Ambient H20 i | easnzs0m400 I 0.0000¢
1
20mde > 109550518 I 11.7988/ppm ; I
[}
4
H
]

} |

somponent  Retention Area External Units

id Vol / Air 0.233 1.133¢  0.0000
flene Oxide 0.516 1.0155 11.7989 ppm
21485 11.7989

Component  Retention Area External Units

Dead Vol / Air 0.166 6.3410  0.0000
Ambient H20 0.400 69.8250  0.0000

76.1660  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2BV
alysis date: 06/09/2015 15:42:10
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100_tem
ymponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2B12.CHR {c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

-0.430

4.000

wont ExtemalUnits
ol 1A P 1045010233 0.0000/
1a O > 0.99200.516 I 11.5258/ppm

Somponent  Retention Area External Units
id Vol / Air 0.233 10450 0.0000
flene Oxide 0.516 08820 11.5259 ppm

20370 11.5259

Client: Sterigenics - Grand Prairie

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

Ponmmnant

Run#2BV

06/09/2015 15:42:10

Direct injection

CHANNEL 2 - PID
1% SP-1000, Carbopack 8

HELIUM
eto-100.tem

2SterGP2015.cpt

2SterGP2015-2B12.CHR (c:\peak359)

Oxidizer Outlet
D. Kremer

84.000

Amblant H20

10, 1350:0.00C

\

%] 4.5290M.433

0.0000/

Component
Ambient H20

Retention

0433

External  Units

0.0000

Area
4.5290

45290 0.0000



APPENDIX E

Run #2 Chromatograms - Aeration

; ECSi



Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
ialysis date: 06/09/2015 15:45:21

Method: Direct Injection

Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM

femp. prog: eto-100.tem .

smponents: 1SterGP2015.cpt

Data file: 1SterGP2015-2A01.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

£0.200
ment

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 15:45:21
Method: Direct Injection
Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM

Temp. prog: eto-100.tem

Components: 2SterGiP2015.
Data file: 28terGP2015-2A01.CHR (c:\peak359)
Sample: Oxidizer Outlet
Qperator: D. Kremer
2.000 . -3.200 32.000 -
Osad Vol f Ak j 7.p630/0,100 0.0000/
ftas >1.m7smso 0.0000/ Il\
I Ambient H20 l‘\‘ 7351100418 I 10,0000/
18 Qe > 105500516 I 12.257%ppm ““ I '
Somponent  Retention Area External Units Component  Retention Area External Units
wd Vol / Air 0.250 1.0375  0.0000 Dead Vol / Air 0.100
ylene Oxide 0.516 1.0550 12.2579 ppm Ambient H20
2.0925 12.2579

7.3630  0.0000
0416  73.5110 0.0000
80.8740  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
ialysis date: 06/09/2015 15:50:53
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
smponents: 1SterGP2015.¢cpt
Data file: 1SterGP2015-2A02.CHR {c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 15:50:53
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2A02.CHR (c:\peak359)
Sample: Oxidizer Oufiet
Operator: D. Kremer

0200 2000 3200 32000
ent Ins  Compy
Dead Vol / A¥ ,,"I 6 116 0.0000
rol1ax > 103150233 0.c000 f
{ - Iy
[ Antdlant H20 1y 738020400 I 0.0000
‘o nida > 113700516 I 13.2106/ppm i I
| " |
L | 1
Somponent  Retention Area External Units Component  Retention Area External Units
id Vol / Air 0.233 1.0315  0.0000 Dead Vol / Air 0.116 6.6545 0.0000
ylene Oxide 0.516 1.1370 13.2106 ppm Ambient H20 0.400 73.8020  0.0000

2.1685 13.2106

804565  0.0000



- C‘I‘nen‘i gt:r‘igenlcs - Grand Prairie
Client ID: Run#2Aer
ialysis date: 06/09/2015 15:565:11

Method: Direct Injection

Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM '

lemp. prog: eto-100.tem

>mponents: 1SterGP2015.cpt

Data file: 1SterGP2015-2A03.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client 1D: Run#2Aer
Analysis date: 06/09/2015 15:55:11
Method: Direct injection
Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM

Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2A03.CHR (c:\peak359)
Sample: Oxidizer Cutiet
Operator: D. Kremer
. 0200 2900 - -3.200 32006
Tead Vol 7 Ar K 741500050 0.0000/
Jolt A > 1.0470/0.260 10,0000/ /
I Ambdlent H20 "‘\ 7167100416 I 0.0000/
2 Oxde > 1.1570/0.533 I 13.4430/ppm \‘ II
Component  Retention  Area External Units Component  Retention  Area External Units

id Vol / Air 0.250 1.0470  0.0000 Dead Voi / Air 0.050 74150  0.0000
ylene Oxide 0.533 1.1570 13.4430 ppm Ambient H20 0.416 71.6710  0.0000

22040 13.4430 79.0860

0.0000



o C;en;: gt-e;igeniw - Grand Prairie
Client ID: Run#2Aer
alysis date: 06/09/2015 16:00:17

Method: Direct injection
Jescription. CHANNEL 1 - FID

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem

ymponents: 1SterGP2015.cpt

Data file: 1SterGP2015-2A04.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

ol 7 A

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 16:00:17
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack 8
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt

2.000

> 101600233

I

1@ Chide

Data file: 28terGP2015-2A04.CHR (c:\peak359)
Sampie: Oxidizer Outlet
Operator: D. Kremer

Daad Vol 1 Alr
0.0000/

570/0.166

Amblartt H20

7477550400
12.59690ppm

Somponent  Retention Area External Units
id Vol / Air 0.233 1.0180  0.0000
flene Oxide 0516 1.1100 12.8969 ppm
2.1280

12.8069

T
v
1
1
[}
1
'\
3
[
[l
]
LY
Y
‘\
1
[
1
1
1

Component

Extemnaiunks

0.0000

0.0000/

Retention Area External Units
Dead Vol / Air 0.166 6.6670 0.0000
Ambient H20 0.400 747755  0.0000
81.4425

0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
alysis date: 06/09/2015 16:05:37
Method: Direct Injection
description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
ymponents: 1SterGP2015.cpt

Data file: 1SterGP2015-2A05.CHR {(c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

0200

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 16:05:37
Method: Direct Injection
Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM

Temp. prog: eto-100.tem
Components: 25terGP2015.cpt
Data file: 2SterGP2015-2A05.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer
2000 P 3200 32.000
Deaad Vol 1 Al ’,' 641000083 l
foli e Dnmm 0.0000/ f l
I Amblent H20 "" 74436010415 I 0.0000/
16 Cnide > 1,17100.516 I 13.5057/ppen ".‘ I
somponent  Retention Area External Units Component  Retention Area External Unils
id Vol / Air 0.233 0.9450 0.0000 Dead Vol / Air 0.083 6.4100 0.0000
ylene Oxide 0516 1.1710 13.6057 ppm Ambient H20 0.416 744360  0.0000
2.1160 13.6057 80.8460

0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
alysis date: 06/09/2015 16:10:06
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
»mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2A06.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

£.200

Client: Sterigenics - Grand Prairie

Client ID: Run#2Aer
Analysis date: 06/09/2015 16:10:06

Method: Direct injection

Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B

Carrier: HELIUM

Temp. prog: eto-100.tem
Components: 25terGP2015.cpt
Data file: 25terGP2015-2A06.CHR (c.\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

2.000 =3.200 32.008
nent ExtamaliUnlts Jnts
Dead Vol 1 Ar 'n"' 7.5480/0,133 10,0000/
LAk Do.samma 0.0000/ <
:[ Amblent H20 "‘I' 74.1650/0400 I 00000/
1o Oxde > 128650516 I 14.9476/ppen 4 I
| \ |
somponent  Retention Area External Units Component  Retention  Area External  Units
id Vol / Air 0.233 0.9865  0.0000 Dead Vol / Air 0.133 7.5480  0.0000
Alene Oxide 0.516 1.2865 14.9476 ppm Ambient H20 0.400 741650  0.0000
22730 14.9476 81.7130  0.0000



mtARS TILAI T B B

Client: Sterigenics - Grand Prairie
Client 1D: Run#2Aer
alysis date: 06/08/2015 16:15:12
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2A07.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

nent

Client: Sterigenics - Grand Prairle
Client ID: Runé2Aer
Analysis date: 06/09/2015 16:15:12
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 25terGP2015.cpt
Data file: 2SterGP2015-2A07.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

wine —r J
cone >m I

component Reiention  Area Externat  Units

id Vol / Air 0.216 0.9950-  0.0000
/lene Oxide 0.516 1.3160 15.2904 ppm

23110 15.2904

2000 ~3.200 32,000
Comp Extamalinits
DOead Vol A :'l' 9.250070.133 0.0000/
09000/
Amblent H20 I 0.0000¢
15.2904/ppm I
] |
Component  Retention Area Extemal - Units
Dead Vol / Air 0.133 9.2500 0.0000
Ambient H20 0400  76.8865  0.0000

86.1365 0.0000



Client: Sterigenics - Grand Prairie
Ciient ID: Run#2Aer
alysis date: 06/09/2015 16:20:41
Method: Direct injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
ymponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2A08.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

wont FExtarnaiiinits

o ax ] - 00000/

10 Cudda i > 1.34850.516 I 15.6580ppm
f |

somponent Retention  Area External Units

d Vol / Air 0.233 1.0180  0.0000

flene Oxide 0.516 1.3485 15.6680 ppm

2.3665 15.6680

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 16:20:41
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100,tem
Components: 28terGP2015.cpt
Data file: 2SterGP2015-2A08.CHR (c:\peak359)
Sample: Oxidizer Outlet ‘
Operator: D. Kremer

o 6400 84.000 Inks

Dead Vol /Al 0.0000/

Amblant H20 I 0.0000/
Component  Retention  Area External Units

Dead Vol / Air 0.166  28.3655 0.0000

Ambient H20 0.416 79.6200  0.0000

107.9855  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
alysis date: 06/09/2015 16:25:45
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP20%5-2A09.CHR {c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 16:25:45
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 28terGP2015-2A09.CHR {c:\peak359)
Sample: Oxidizer Outiet
Operator: D. Kremer

ot 0200 2.000 . 8400 £4.000
’_ Doad Vol A ,"I 8.61901.150 0.0000
nlrAx i : 114100233 0.0000¢ <
I Ambiant H20 lll‘ 7855200416 I 10.0000¢
10 Orids > 154400516 I 17.9a95ppm 3 I
component  Retention Area External Units Component  Retention Area External Units
id Vol / Air 0.233 1.1410  0.0000 Dead Vol / Air 0.150 8.6190 0.6000
ylene Oxide 0.516 1.5440 17.9395 ppm Ambient H20 0.416 78.5520  0.000C
26850 17.9395 871710  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Rurd##2Aer
alysis date: 06/09/2015 16:30:28
Methed: Direct Injection
description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack 8
Carrier: HELIUM
femp. prog: eto-100.tem
>mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2A10.CHR (c\peak359)
Sample; Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 16:30:28
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 28terGP2015-2A10.CHR {c:\peak359)
Sample: Oxidizer Outlet ‘
Operator: D. Kremer

0.0000/

9.0000/

0400 4.000 6400 €4.000
nent ExternalfUnlts  Con
Dead Vol  Ar 1] 8.B5450.056
ol i A ) 1.0350/0.250 0.0000¢ {
‘I Ambiant H20 "ll 8140500416 I

10 Onide > 143150516 ] 16.6324/ppm ' I
Somponent  Retention Area External Units Component  Retention  Area External Units
d Vol / Air 0.250 1.0350  0.0000 Dead Val / Air 0.066 8.8545 0.0000
ylene Oxide 0.516 1.4315 16.6324 ppm Ambient H20 0.416 814050 0.0000

24665 16.6324 90.2595  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
alysis date: 06/08/2015 16:35:08
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
>mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-2A11.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 16:35:08
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-2A11.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

" 2400 4,000 ~5.400 £4.000
ment Compt
| Dead Vol /A ﬁ 10.09500.065 0.0000/
fol ke D 1.0800/0.250 { 0.0000¢ 5\;
: \
I Ambient H2D ¥ 79.3810/0.433 I 0.00007
10 Ol > 1473000533 I 17.1%48ppm II
Somponent  Retention Area External Units Component  Retention Area External Units
d Vol / Air 0.250 1.0800  0.0000 Dead Vol / Air 0.066 10.0950  0.0000
ylene Oxide 0.533 1.4730 17.1145 ppm Ambient H20 0.433 79.3810  0.0000
25530 17.1145 834760  0.0000
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Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
alysis date: 06/09/2015 16:40:08
Methed: Direct injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
amponents: 1SterGP2015.cpt
Data fite: 1SterGP2015-2A12.CHR {c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#2Aer
Analysis date: 06/09/2015 16:40:08
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 28terGP2015-2A12.CHR (c:\peak358)
Sample: Oxidizer Cutiet
Operator: D. Kremer

2400 4.000 £400 64.000
anent Comp Extemaliunks
Dead Vol LAY B Mss70.083 F ‘n.000/
r
{
|
foli Ar >1moom.zas 0.0000/ 4
h l
1
I Amblent H20 %| B257400.416 I 0.0000/
1
16 A058/ppm i [

1aOxkda > 141200516 I

Somponent  Retention Area External Units

id Vol / Air 0.233 1.0100  0.0000
ylene Oxide 0.516 14120 16.4058 ppm

24220 16.4058

Component  Retention Area Externat  Units

Dead Vol / Air 0.083 7.5570  0.0000
Ambient H20 0416 825740 0.0000

90.1310  0.0000



APPENDIX F

Run #3 Chromatograms - Backvent

a FCS



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
ialysis date: 06/09/2015 16:59:10
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
omponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3B01.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 16:59:10
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 28terGP2015-3B01.CHR (c:\peak358)
Sample: Oxidizer Qutlet
Operator: D. Kremer

0400 4000 6400 64.000
onent <
A Dead Vot 7 Ak f 874051150 0.0000¢
Vol 1AY }> 1.0420/0.250 {0.0000/ g
i
I Ambient H20 Y )arascomers I l0.0000/
na Cride > 1.504000.533 I 17.47471ppm Il
Component  Retention Area External  Units Component  Retention Area External Units
xd Vol / Air 0.250 1.0420  0.0000 Dead Vol / Air 0.150 8.7405  0.0000
ylene Oxide 0.533 1.5040 17.4747 ppm Ambient H20 0.416 87.2860  0.0000
25460 17.4747 96.0365  0.0000



LG 1IQHIG: W
Client: Sterigenics - Grand Pralrie
Client ID: Run#3BV
alysis date: 06/09/2015 17:00:15
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
smponents: 1SterGP2015.¢pt
Data file: 1SterGP2015-3802.CHR (c:\peak358)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:00:15
‘Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3B02.CHR {c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

0.800 8.000 6400 54.000
nent ant B
foltAx D 1,05860233 0.0000/
18 Oxde > 46150516 I 53.5803ppm I
I Acataksetyde I 0.0000¢
Zomponent  Retention Area External Units Component  Retention Area External Units
d Vol / Air 0.233 1.0585  0.0000 Acetaldehyde 0.600 87.2020 0.0000.
ylene Oxide 0.516 46115 53.5803 ppm
87.2020 0.0000

5.6700 53.5803



TR § AN S s
Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/09/2015 17:01:22
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
ymponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3B03.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

.600 8.000
nent ExternalUnks
o7 A > 1.0230/0.233 0.0000¢

B5.0324/ppm

o >m1wn.sa I

component  Retention  Area External  Units
d Vol / Air 0.233 1.0210  0.0000
Jlene Oxide 0.533 7.3185 85.0324 ppm

83395 85.0324

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/08/2015 17:01:22
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: efo-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3B03.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

£400 64,000
':'—-'—!1( E.ans
Amblant H20 85,1620T416 I 0.0000/
Component  Retention Area External Units
Ambient H20 0416 851620 0.0000
85.1620  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/09/2015 17:02:28
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
ymponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3B04.CHR (c:\peak358)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:02:28
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM .
Temnp. prog: eto-100.tem
Components: 2SterGP2015.¢cpt
Data file: 2SterGP2015-3804.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

2.800 &.000 -5.400 64.000
Dowt oy o000/ U
oAk > 1.0026/0233 0.0000/
[ Ambient 320 I 0,0000/
 Oxide >s.mms1s I 61.55080pm I
component  Retention Area External Units Component  Retention Area External Units
d Vel / Air 0.233 1.0025 0.0000 Ambient H20 0.416 84.0420 0.0000°
flene Oxide 0.516 5.2975 61.5508 ppm
84.0420 0.0000

6.3000 61.5508



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
1alysis date: 06/09/2015 17:03:34
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carvier; HELIUM
Temp. prog: eto-100.tem
omponents: 1SterGP201S.cpt
Data file: 1S5terGP2015-3B05.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

-0.800
onent

8.000

violl Al ) 0.9315/5.233

e Odde > 3.75100.533 I

Component  Retention Area External Units

ad Vol / Air 0.233 0.9915  0.0000
ylene Oxide 0.533

47425 43.5823

3.7510 43.5823 ppm

l43.5823/ppm

Client: Sterigenics - Grand Prairie
Client iD: Run#3BV
Analysis date: 06/09/2015 17:03:34
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2S8terGP2015-3B05.CHR {c:\peak359}
Sample: Oxidizer Cutiet
Operator: D. Kremer

£4.000
o
mnnant

o 50,000 fﬁmﬂ”’“
Ambjant H20 ‘j B23610/0.416 I 0.0000/

Component  Retention Area External Units
Ambient H20 0.416 823610 0.0000

82.3610  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
ralysis date: 06/09/2015 17:04:40
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. preg: eto-100.tem
omponenis: 1SterGP2015.cpt
Data file: 1SterGP2015-3806.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/08/2015 17:04:40
- Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3806.CHR (c:\peak359)
‘Sample: Oxidizer Outlet
Operator: D. Kremer

0.400 4.000 ~ -5.400 B64.000
onent Dead Vol /Al i
Volz Ak D 1084000233 0.0000 %
I Amblant HZO :.I B32700/0.418 I 0.0000/

e Oido > 328150516 [ 35.1272/0pm ! I
Component  Retention Area External Units Component  Retention Area External Units
ad Vol / Air 0.233 1.0840 0.0000 Dead Vol / Air 0.016 74920 0.0000
viene Oxide 0.516 3.2815 38.1272 ppm Ambient H20 0.416 83.2700 0.0000

43655 38.1272 90.7620 0.0000




Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
ialysis date: 06/09/2015 17:05:46
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100_tem
smponents: 1S8terGP2015.¢pt
Data file: 1SterGP2015-3B07.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Anglysis date: 06/09/2015 17:05:46
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack 8
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2S8terGP2015.cpt
Data file: 2SterGP2015-3807.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

400 4000 5400 54,000
.
Dead Vol /Al 802700016
J
/
1,
Jol1ak [ 1020023 0.00001
b\
A\
LY
I Ambient H20 | 10.69550.415 ]
LY
10 Oride > 269600516 I 31.3244/ppm I
I Aceradanyse jaszonmses 1
!
I coz lnsmm y

Somponent  Retention Area External Units
id Vol / Air 0.233 1.0290 0.0000
ylene Oxide 0.516 26960 31.3244 ppm

3.7260 31.3244

Component  Retention Area External  Units
Dead Vol / Air 0.016 8.0270  0.0000
Ambient H20 0.416 10.6955  0.0000
Acetaldehyde 0.583 45200 ©0.0000
Co2 0.883 0.0680  0.0000

23.3105 0.0000

0,0000/

0.0000/



Client: Sterigenics - Grand Prairie

Client: Sterigenics - Grand Prairie

Client ID: Run#3BV Client ID: Run#3BV
alysis date: 06/09/2015 17:06:53 Analysis date: 06/09/2015 17:06:53
Method: Direct Injection Method: Direct Injection
Jescription: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column; 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
lemp. prog: eto-100.tem Temp. prog: eto-100.tem
smponents: 1SterGP2015.cpt Components: 2SterGP2015.cpt
Data file: 1SterGP2015-3B08.CHR (c:\peak359) Data file: 28terGP2015-3B08.CHR {c:\peak359}
Sample: Oxidizer Inlet Sample: Oxidizer Outlet
Operator: D. Kremer Operator: D. Kremer
0400 4,000 $400 84.000
nent [»’
Dead Vol £Ax 37700016 10.0000/
{1 A Dumomm 0.0600/ “
I Ambient H20 Y rzaer00a10 I 0.00007
180ude 241500.516 i
> ' II e Acstakhyda 14.65600.563 II 0.0000/
Somponent  Retention Area External Units Component  Retention Area External Units
wd Vol / Air 0.233 1.0140  0.0000 Dead Vol / Air 0.016 7.3770  0.0000
ylene Oxide 0.516 2.4190 28.1060 ppm Ambient H20 0.416 12.4670  0.0000.
Acetaldehyde 0.583 46960 0.0000
34330 238.1060
24.5400  0.0000
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Client: Sterigenics - Grand Prairie
Client ID: Run#3BV

alysis date: 06/09/2015 17:08:15
Method: Direct Injection

description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM

emp. prog: eto-100.tem

»mponents: 1SterGP2015.cpt

Data file: 1SterGP2015-3809.CHR (c:\peak359)

Sample: Oxidizer Inlet
Operator: D. Kremer

0400
nent

4,000

ol Ax ) rosionzes

noste >mﬂm_s1s I

25.8868/ppm

somponent  Retention Area External
id Vol / Air 0.233 1.0610  0.0000
/lene Oxide 0.516

3.2890 25.8868

Units

22280 25.8868 ppm

" Client: Sterigenics - Grand Prairie

Client ID:
Analysis date:
Method:
Description:

Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

5400

Run#3Bv

06/09/2015 17:08:15
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem
28terGP2015.cpt
28terGP2015-3B09.CHR {c:\peak359)
Oxidizer Qutlet

D. Kremer

Dead Vol A
/
]
]
/

1
]
1
s
1
1
t
i
1
1
L)
1
]
1]
1
[}
i
+
1
i
[

£9100.016

81327010416 I

0.00007

Component

Dead Vol / Air
Ambient H20

Retention Area External

0.016
0.416

7.6910
81.3270

0.0000
0.0000

89.0180  0.0000

Units



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/08/2015 17:09:31
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3B810.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:09:31
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
- Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3B10.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

0400 4.000 BATY 64.000
nent Jnks Ci Extamaints
Dead Vol / Ak 4500/0,016 0.00007
1
)
olrar )mwﬂmm 0.0000/
H
{
1
I '- [
Aeblent H2O H 82.4B20/0466 0.0000/
0 0xde > 2215010516 I 25.7357/ppem ! I
:
[}
I ;
4
Ll
1
somponent Retention

d Vol / Air 0.233

' 0.9840  0.0000
flene Oxide 0.516

3.1990 25.7357

Area External Units

22150 257357 ppm

Component  Retention  Area

External Units
Dead Vo! / Air 0.016 7.4500 0.0000
Ambient H20 0466 824820 0.0000

89.9320  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/09/2015 17:10:36
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Cotumn: 1% SP-1000, Carbopack B
Carrier: HELIUM
jemp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3B11.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:10:36
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3811.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

0400 4000 5400 64.000
e mf\l J 71050016 G.0000/ s
ol 1Ak > 1.0145m,233 0.0000/ :\
[ Ambiant 20 i B9.1510/0.400 I 0.0000/
10 Oxdla >z.1m51s I 26.2714ppm “-l I
| ‘v I

Somponent  Retention Area External Units Component  Retention Area External Units
id Vol 1 Air 0.233 1.0145  0.0000 Dead Vol / Air 0.016 7.7105  0.0000
ylene Oxide 0.516 21320 24.7714 ppm Ambient H20 0.400 80.1510  0.0000

3.1465 24.7714

87.8615  0.0000
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Client: Sterigenics - Grand Prairie
Client ID: Runi3BV
alysis date: 06/09/2015 17:11:49
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Datz file: 1SterGP2015-3B12.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:11:48
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3812.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

5400

0400 4.000 .
ot == Suivmlnl- | 178040.016" 10.00007 il
ol I Air >o.smo.zn 0.0000 f
I Amblent H20 2.15650433 I 0.00007

18 Cride > 131700533 l 22.2733/ppm Il
Jomponent  Retention Area External Units Component  Retention Area BExternal Units
d Vol 7 Air 0.233 0.9820 0.0000 Dead Vol / Air 0.016 8.1780  0.0000
flene Oxide 0533 1.9170 22.2733 ppm Ambient H20 0.433 2.1565  0.0000

2.8980 22.2733 10.3345 0.0000



APPENDIX G

Run #3 Chromatograms - Aeration

- FCS



Client: Sterigenics - Grand Prairie
Client iD: Run#3BV
alysis date: 06/09/2015 17:15:26
Methed: Direct Injection
Jescription; CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
»mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A01.CHR (c:\peak359)
Sampte: Oxidizer Inlet
Qperator: D. Kremer

Client: Sterigenics - Grand Prairie
Client iD: Run#3BV
Analysis date: 06/09/2015 17:15:26
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3A01.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

0.400 4.000 5400 84.000
nent c ks
Doad Vol / Ak HB.14050.086 0.0000/
folf Alr ) 102660233 0.0000¢ a
I Armblent H20 “l. 31.B500/0.416 I 10,0000/
o Oide > 18800516 [ 121.94800pe i I
I [
‘ 3
Component  Retention Area External  Units Component  Retention Area External Units
id Vol / Air 0.233 1.0260  0.0000 Dead Vol / Air 0.066 8.1405  0.0000
ylene Oxide 0.516 1.8880 21.9480 ppm Ambient H20 0.416 81.8500 0.0000
29150 21.9480 89.9905 0.0000
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Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/08/2015 17:20:42
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
emp. prog: eto-100.tem
imponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A02.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:20:42
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3A02.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

QA0 4.000 8480 84,000
nent ExtamalUnlts  Someenent 7.2230/0.000 gmums
orar D 1.04000.233 fo.0000¢ 7
I Amblant H20 "= 85471000416 I 0.0000/
a0wde > 1.632000.516 I 18.54290pm .". I
| | |
somponent  Retention  Area External  Units Component  Reiention  Area Extemal Units
d Vel / Air 0.233 1.0400 0.0000 Ambient H20 0.416 85.4710  0.0000
flene Oxide 0.516 1.6820 19.5429 ppm
854710  0.0000
2.7220 19.5429



Client ID: Run#38V
alysis date: 06/09/2015 17:25:20
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A03.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:25:20
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.¢cpt _
Data file: 2SterGP2015-3A03.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

0400 4000 -6.400 64,006
want C
Doad Vol / AF . 23150:0.033 0.0000/
ol 1Ak > 1.00100216 0.0000/ 5
I Amblect H20 “'\l T9.2220/0A00 I 0.0000/
18 Oide > 167700515 [ 20.48481ppm l'-l I
somponent  Retention Area External  Units Component  Retention Area Extemnal Units
d Vol / Air 0.215 1.0010  0.0000 Dead Vol / Air 0.033 8.3150  0.0000
ylene Oxide 0.516 1.6770 19.4848 ppm Ambient H20 0.400 79.2220  0.0000
26780 19.4848 87.56370  0.0000




Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/09/2015 17:30:08
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
emp. prog: eto-100.tem
)mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A04.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:30:08
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 25terGP2015.cpt
Data file: 25terGP2015-3A04.CHR (c:\peak359)
Sample: Oxidizer Outlet
Cperator: D. Kremer

0400 4.000 -5A00
nent Inits  Comp
Dead Vol /Al b 10.5675/0.050 0.0000¢

ot/ Al PDMBW.ZSS 10,0000/ <

I Ambilent H20 I'n. 78.2200/0476 I 0.0000/
0o > 174200516 I 2024001ppm "= I
Jomponent  Retention  Area External  Units Component  Retention  Area External Units
d Vol / Air 0.233 0.9890  0.0000 Dead Vol / Air 0.050 105675 0.0000
fene Oxide 0.518 1.7420 20.2400 ppm Ambient H20 0.416 76.2200  0.0000

27310 20.2400

86.7875  0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/09/2015 17:35:10
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
emp. prog: eto-100.tem
mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A05.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

0400

Client: Sterigenics - Grand Prairie
Client 1D: Run#3BV
Analysis date: 06/09/2015 17:35:10
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3A05.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

4,000 -5.400

&4.000
ks C kits
’7 n
Doad Vol £ {1 ssamne 0.0000¢
!

a\rax D 102200250 00000/

I Amblent H20 778900416 I 0.00001
o 0nde > 150600533 I

L] |

[
1
]
i
1
1
1
H
17.4980/ppent H
1
[
[}
[
i
1
i
1
[l
i

;omponent  Retention Area External Units

d Vol / Air 0250  1.0220  0.0000
dene Oxide 0533  1.5060 17.4980 ppm
25280 17.4980

Component  Retention  Area External Units

Dead Vol / Air 0.116 7.8330  0.0000
Ambient H20 0416  79.7890 0.0000

87.6220 0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/09/2015 17:40:16
Method: Direct injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A06.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

4.000

" Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Anglysis date: 06/09/2015 17:40:16
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
-Carrier: MELIUM
Temp. prog: eto-100.lem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3A06.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

6400

0400
went vt  £570X0.000- YT bt
ol Ak D 1.08685/0.233 0.0000/ ’<
I Amblant H20 I'\‘ 81.493010.416 I 10.0000/
1o Coido > 1.5640/0.516 I 18.1719mpm §| I
Somponent  Retention Area External Units Component Reiention Area Extemat Units
id Vot f Air 0.233 1.0365 0.0000 Ambient H20 0416 81.4990 0.0000
Jlene Oxide 0.516 1.5640 18.1719 ppm
814990 0.0000

2.6005 18.1719



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/08/2015 17:45:07
Methed: Direct injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
emp. prog: efo-100.tem
mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A07.CHR {c:\peak359)
Sample: Oxidizer inlet
Operator. D. Kremer

4.000

nent

ol7Ar D 1035000285 0.0000/
o > LI750516 [ 19.9553/ppm
;omponent  Retention  Area External Units

d Vol / Air 0.233 1.0350  0.0000

flene Oxide 0.516 1.7175 19.9553 ppm

27525 19.95853

Client: Sterigenics - Grand Prairie
Client ID: Run#3B8Y
Analysis date: 06/09/2015 17:45:07
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eio-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3A07.CHR (c:\peak359}
Sample: Oxidizer Outlet .
Operator: D. Kremer

w» .8190/0.016" Wm
Amblant H20 BZ.9680/0416 ] 10,0000/
| [
Component  Retention Area External Units
Dead Vol / Air 0.016 6.8190  0.0000
Ambient H20 0.416 829680 0.0000
89.7870  0.0000



Client; Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/08/2015 17:50:31
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
smponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A08.CHR {c:\peak359)
Sample: Oxidizer Iniet
Operator: D. Kremer

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:50:31
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 28terGP2015.cpt
Data file: 2SterGP2015-3A08.CHR (c:\peak359)
Sample: Oxidizer Outiet
Operator: D. Kremer

-0.400 4,000 BA00 84.000 -
went Exemalialts  Cisimet +12.99300. f.tg00; "
1ot A > 110600250 00000 :’

] Amblent H2O % T7IT900.418 I 0.0000¢
10 Cndde > 1.688000.533 I 19.61260pm I[
somponent  Retention Area External Units Component  Retention Area Externat  Units
id Vol / Air 0.250 1.1060  0.000C Ambient H20 0416 777790 0.0000
ylene Oxide 0.533 1.6880 19.6126 ppm
77.7780  0.0000
27940 19.6126



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
slysis date: 06/09/2015.17:55:12
Method: Direct Injection
)escription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
emp. prog: eto-100.tem
mponents: 1SterGP2015.ept
Data file: 1SterGP2015-3A08.CHR (c:\peak359)
Sample: Oxidizer inlet
Operator: D. Kremer

<0400
fAent

4.000

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 17:55:12
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.¢pt
Data file: 2SterGP2015-3A09.CHR (c:\peak359)
Sample: Oxidizer Outiet
Operator: D. Kremer

5 A0

oIAK D 1057010:233

a0mde > 1.6710/0.516 I

0.0600¢

somponent  Retention Area External Units

d Vol / Air 0.233 1.0570  0.0000
flene Oxide 0.516 1.6710 19.4151 ppm

2.7280 19.4151

18.4151/ppm

ExtamatUnts

Daad Vot/Alr j 15.0900/0.966

PR

76,6950/0.400 I

0.0000/

[0.0000/

Corponent  Retention Area External Units

Dead Vol / Air 0.166 15.0900  0.0000
Ambient H20 0.400 76.8990  0.0000

919830 0.0000



Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/09/2015 18:00:17
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
>mponents: 1SterGP2015.¢cpt
Data file: 1SterGP2015-3A10.CHR (c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

0400 4,000
ment Exomnalintts
Ak D 105900216 0.0000¢
1o Orddo > 1.744000.516 I 20.2532/ppen

Somponent  Retention  Area External Units

id Vol / Air 0.216 1.0590  0.0000
flene Oxide 0.516 1.7440 20.2632 ppm

2.8030 20.2632

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 18:00:17
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP2015.cpt
Data file: 2SterGP2015-3A10.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

5400 64.000
mulu-m»m"k -7.5880/0. E.uwa e,
{ l
¢ {
- i
[
1] 1
Amblent H2O ‘.. 834595/0.400 I 0.0000/
; I
[}

e
—

Component  Retention Area External Units
Ambient H2O 0.400 83.4595 0.0000
83.4585 0.0000



GEA 1IN s AW
Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
alysis date: 06/08/2015 18:05:14
Method: Direct Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
femp. prog: eto-100.tem
mponents: 1SterGP2015.cpt
Data file: 1SterGP2015-3A11.CHR {c:\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

- avars s -

Client: Sterigenics - Grand Prairie
Client ID: Run#3BV
Analysis date: 06/09/2015 18:05:14
Method: Direct Injection
Description: CHANNEL 2 - PID
Cotumn: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: 2SterGP20115.¢pt
Data file: 2SterGP2015-3A11.CHR (c:\peak359)
Sample: Oxidizer Outlet
Operator: D. Kremer

0400
went G ExtamaliUnits

Dead Vol /Al [ .'} 16.3890/0.133 0.00004
)
1
iy > 1.045500.250 0.0000 {
i

I Amblent H20 Y }veano0418 I 000001

20.1180/ppm I_

10 Oride > 173180533 I

Zomponent  Retention Area External Units

d Vol / Air 0.250 1.0455  0.0000
ylene Oxide 0.533

27770 20.1180

1.7315 20.1180 ppm

Component  Retention Area Extemal Units

Dead Vol / Air 0.133 16.3890  0.0000
Ambient H20 0.416 76.4020  0.0000

82.791¢  0.0000



L.dD naimie. Cwol
Client: Sterigenics - Grand Prairie
Client ID: Run#3BvV
alysis date: 06/09/2015 18:10:40
Method: Birect Injection
Jescription: CHANNEL 1 - FID
Column: 1% SP-~1000, Carbopack B
Carrier: HELIUM
‘emp. prog: eto-100.tem
ymponents: 1SterGP2015.¢pt
Data file: 1SterGP2015-3A12.CHR (c\peak359)
Sample: Oxidizer Inlet
Operator: D. Kremer

LaGAMS S ETAN IS

Client:

Client ID:
Analysis date:
Method:
Description:
Column;
Carrier:

Sterigenics - Grand Prairie
Run#3BV

06/08/2015 18:10:40
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

Temp. prog: eto-100.tem

Componenis:

2SterGP2015.cpt

Data file: 2SterGP2015-3A12.CHR {c:\peak359)

Sample:

Oxidizer Outiet

Operator: D. Kremer

5400

€4.000

+0.400 4.000
nent ExtenalUnis
.'l 1 0.0000¢
oiras >1.175mm 0.o00r Sy { s
I Amblent H20 : 76.5365/0.400 I 0.0000/
a Oude > 1.80900.516 I 21.0185ppen I
somponent  Retention  Area Extemal Units Component  Retention Area External Units
id Vol / Air 0.233 1.1750  0.0000 Dead Vol / Air 0.166 13.2450  0.0000
Aene Oxide 0.516 1.8080 21.0185 ppm Arnbient H20 0400 765365 0.0000

29840 210185

89.7815  0.0000
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Field Data and Calculation Worksheets
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ECSi, Inc.

Ethylene Oxide Mass Emissions Data and Calculations

Sterigenics, Inc. - Grand Prairie, Texas
6/9/15 - Backvent Runs 1-3

DeltaP SgRtDeltaP  Temp (F) ppm EtO mw = 28.51

Run #1 stack area = 5.585

0.56 0.7483 183 0.01 press = 29.30

0.56 0.7483 182 0.01 . Tstd = 528

0.56 0.7483 180 0.01 Pstd = 29.92

0.56 0.7483 179 0.01 Cp= 0.99

0.56 0.7483 179 0.01 Kp = 85.49

0.56 0.7483 179 0.01 '

0.56 0.7483 179 0.01 Velocity = 552 ft/sec

0.56 0.7483 179 0.01 Flow = 14622 dscfm

0.56 0.7483 180 0.01

0.56 0.7483 180 0.01 MWeto = 44.05

0.56 0.7483 181 0.01 MolVol = 385.32

0.56 0.7483 180 0.01 ppmv/ft3 = 1000000
Run #2

0.56 0.7483 176 0.01 EtO Mass Flow=  0.000017 Ibs/min

0.56 0.7483 175 0.01 EtO Mass Flow=  0.001003 Ibs/hr

0.56 0.7483 174 0.01

0.56 0.7483 174 0.01

0.56 0.7483 174 0.01

0.56 0.7483 174 0.01

0.56 0.7483 174 0.01

0.56 0.7483 174 0.01

0.56 0.7483 174 0.01

0.56 0.7483 173 0.01

0.56 0.7483 173 0.01

0.56 0.7483 173 0.01
Run #3

0.56 0.7483 168 0.01

0.56 0.7483 168 0.01

0.56 0.7483 168 0.01

0.56 0.7483 169 0.01

0.56 0.7483 169 0.01

0.56 0.7483 169 0.01

0.56 0.7483 169 0.01

0.56 0.7483 170 0.01

0.56 0.7483 170 0.01

0.56 0.7483 170 0.01

0.56 0.7483 170 0.01

0.56 0.7483 170 0.01

Average =
0.56 0.7483 174.4 0.0100

= 634 degR



ECSi, Inc.

Ethylene Oxide Mass Emissions Data and Calculations

Sterigenics, Inc. - Grand Prairie, Texas
6/9/15 - Aeration Runs 1-3

DeltaP SqgRtDeltaP Temp (F) ppm EtO mw = 28.51

Run #1 stack area = 5.585

0.56 0.7483 178 0.01 press = 29.30

0.56 0.7483 179 0.01 Tstd = 528

0.56 0.7483 179 0.01 Pstd = 29.92

0.56 0.7483 177 0.01 Cp= 0.99

0.56 0.7483 177 0.01 Kp = 85.49

0.56 0.7483 178 0.01

0.56 0.7483 178 0.01 Velocity = 55.1 ft/sec

0.56 0.7483 177 0.01 Flow = 14644  dscfm

0.56 0.7483 178 0.01

0.56 0.7483 178 0.01 MWeto = 44.05

0.56 0.7483 176 0.01 MolVol = 385.32

0.56 0.7483 177 0.01 ppmv/ft3 = 1000000
Run #2

0.56 0.7483 173 0.01 EtO Mass Flow=  0.000017 Ibs/min

0.56 0.7483 172 0.01 EtO Mass Flow=  0.001004 Ibs/hr

0.56 0.7483 171 0.01

0.56 0.7483 171 0.01

0.56 0.7483 171 0.01

0.56 0.7483 170 0.01

0.56 0.7483 169 0.01

0.56 0.7483 168 0.01

0.56 0.7483 167 0.01

0.56 0.7483 166 0.01

0.56 0.7483 166 0.01

0.56 0.7483 166 0.01
Run #3

0.56 0.7483 171 0.01

0.56 0.7483 170 0.01

0.56 0.7483 171 0.01

0.56 0.7483 170 0.01

0.56 0.7483 169 0.01

0.56 0.7483 170 0.01

0.56 0.7483 171 0.01

0.56 0.7483 172 0.01

0.56 0.7483 172 0.01

0.56 0.7483 172 0.01

0.56 0.7483 171 0.01

0.56 0.7483 171 0.01

Average =
0.56 . 0.7483 172.6 0.0100

= 633 degR



ETHYLENE OXIDE SOURCE TEST/CALIBRATION DATA

Client: 6“{@(“ fC%@Y] Cf ,47-:- (2 (‘c."(nci1 ?m:hte /\_5(
\ — e

Source Tested:

Date: é?/ IQ/' , S_

PRE CALIBRATION

Calibration Gas 1.10 10.1 100 1000 10080
Conc. (ppmv) | PPMELO | ppm ppm ppm ppm
EtO EtO EtO EtO

Inlet Area Counts #1 03\7 q? 4332

(FID) | AreaCounts#2 | A0S | 4B |R.UD

Average Area | (X3 %6’ %’38 P /}\ -

Audit Standard (48.8 ppmv) Resfitt | L{G 2|V

Calibration Gas 1.10 10.1 100 : \

Conc. (ppmv) ppm EtO ppm ppm
EtO EtO

Qutlet Area Counts #1 75- /ég l§]
(PID) | Area Counts #2 S :

6.6 157

I
l :
Average Area \/E’ 6.0 l%’L[ A 7NN

Audit Standard (48.8 ppmv) Resgﬁt L{ %JC? 1)f

Run#2  Run#3

—

Run #1 ' |
Bockveid %%: G2y % %zz Pt 29.30 EtO Usage (Ibs/yr):
Aertion top: _lzﬁ Jéjﬂfs ¢ 3 %H,0: D Cycles Per Week:

POST CALIBRATION
Calibration Gas | 110 | 10.1 100 -| 1000 | 10080
Conc. (ppmv) | PPMEO | ppm ppm ppm Ppm
EtO EtO O | E©O
Inlet Area Counts #1 // .
(FID) | Area Counts#2 |
Average Area ~ //—& ‘\ P
' Audit Standard (48.8 ppmv) Resulg |, /|
Calibration Gas | 110 | 104 | 100 M~
Conc. (ppmv) | PPMEO [ ppm | ppm
EtO EO )~
Outlet | Area Counts #1 s
(PID) | Area Counts #2 A
Average Area . ; v 7S \ /
Audit Standard (48.8 ppmv) Resuft |UR G |

N

FCS
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APPENDIX |

Gas Certifications

- LECS



CERTIFIED WORKING CLASS
- Single-Certified Calibration Standard

& Scott Specialty Gases

0000 CAJON BLVD., SAN BERNARDINO, CA 92411 Phone: 909-887-2671 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information . Customer
Project No.: 02-57164-001

Item No.: 02020001310TCL ECSI, INC
P.O. No.: VBL-D. KREMER ! PO BOX 848

SAN CLEMENTE, CA 92672

Cylinder Number: CAL4448
Cyilinder Size: CL
Certification Date: 14Apr2014

CERTIFIED CONCENTRATION .

Concentration Accuracy
Component Name {Moles) {(+/-%)
ETHYLENE OXIDE 1.10 PPM 5
NITROGEN BALANCE

TRACEABILITY

Traceable To

Scott Reference Standard

4-14-14

I APPROVED BY:




SPECIFICATIONS Blend Certified
Requested Certified Tolerance Accuracy
Concentration Concentration Rasuit Resuit
Component Name {Moles) {Moles} (+/- %) {+/- %}
ETHYLENE OXIDE 1. PEM 1.10 PRM 10.0 5.00
NTTROGEN BAL BAL
TRACEABILITY
Traceable To
Scott Reference ‘Standard
PHYSICAL PROPERTIES
Cylinder Size: CL Pressure: 1400 PSIG
‘ Expiration Date: 14Apr2016
SPECIAL HANDLING INSTRUCTIONS
Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
in the event the cylinder has been exposed to temperatures at or below the dew

components could result.

point, place cylinder in heated area for 24 hours and then roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration error.

COMMENTé

Page 2of 2




— CERTIFIED WORKING CLASS
Single-Certified Calibration Standard

1 S Scott Specialty Gases v

— CAJON BLVD., SAN BERNARDINC, CA 82411 Phone: 909-887-2571 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information Customer
Project No.: 02-57164-003

item No.: 02020001320TCL ECS|, INC
P.O. No.: vBL -D. KREMER ‘ PO BOX 848

SAN CLEMENTE, CA 92672
Cylinder Number: CLM003232
Cylinder Size: CL
Certification Date: 14Apr2014

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name {Moles) (+/-%)
ETHYLENE OXIDE 10.1 PPM 5
NITROGEN BALANCE
TRACEABILITY
Traceable To
Scott Reference Standard
A
APPROVED BY: /LT DATE: 4-14-14

MT

Page 1 of 2




SPECIFICATIONS Blend

Requested Certified Tolerance
Concentration Concentration Result
Component Name (Moles} {Mofes) {+/- %)

ETHYLENE OXIDE 10. PRM i0.1 PR 1.0
NITROGEN BAL BaL

TRACEABILITY

Traceable_To
Scott Reference Standard

PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 1600 PSIG
_ Expiration Date: 14Apr2016

SPECIAL HANDLING INSTRUCTIONS

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could resuit. in the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then roli cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration error.

COMMENTS

Page 2 of 2




v

Single-Certified Calibration Standard

Scott Specialty Gases |

-~ CAJON BLVD., SAN BERNARDINO, CA 92411 Phone: 909-887-2571 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information Customer
Project No.: 02-57164-004

item No.: 02020001330TCL ECS{, INC
P.0. No.: VBL-D, KREMER ‘ PO BOX 848

. SAN CLEMENTE, CA 92672
Cylinder Number: CLMO11385

Cvylinder Size: CL

Certification Date: 14Apr2014

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name {Moles) {+/-%)
ETHYLENE OXIDE 100. PPM

NITROGEN BALANCE
TRACEABILITY ‘

Traceable To

Scott Reference Standard

' APPROVED BY: 4-14-14

Page 1 of 2




SPECIFICATIONS Blend Certified
Requested Certified Tolerance Accuracy
Concentration Concentration Result Result
Component Name {Moles} {Moles}) {(+/- %) {4/~ %)
ETHYLENE OXIDE 100. PRM 100. PPM ‘ .0 5.00
NITROGEN BAL BAL
TRACEABILITY

Traceable To
Scott Reference Standard

PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 1500 PSIG Valve Connection: CGA 350
Expiration Date: 14Apr2016

SPECIAL HANDLING INSTRUCTIONS

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could resuit. In the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration error.

COMMENTS




“CERTIFIED WORKING CLASS |
Single-Certified Calibration Standard

Scott Specialty Gases

_ _ CAJON BLVD., SAN BERNARDING, CA 92411 Phone: 909-887-2571 Fax: 909-887-0549

CERTIFICATE OF ACCUIK;ACY: Certified Working Class Calibration Stahdard

Product Information Customer
Project No.: 02-57164-005

ltem No.: 02020001340T7TCL ECSI, INC
P.O. No.: VBL~-D.KREMER ) PO BOX 848

SAN CLEMENTE, CA 92672

Cylinder Number: CLMO002810
Cylinder Size: CL
Certification Date: 14Apr2014

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name (Moles) i {+/-%)
ETHYLENE OXIDE 1,000. PPM 5
NITROGEN BALANCE
TRACEABILITY )
Traceable To-

Scott Reference Standard

. ! B 4
APPROVED BY: 2’ "/ L4 DATE: 41414
BLM 7 /
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SPECIFICATIONS * Blend Certified

Requested Certified Tolerance Accuracy

Concentration Concentration Resuit Result

Component Name {Moles) {Moles) {+/- %) {(+/- %)
ETHYLENE OXIDE %,000. PEM 1,000. BPM - .0 5.00

NITROGEN BAL BaL
TRACEABILITY

Traceable To
Scott Reference. Standard

PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 1400 PSIG Valve Connection: CGA 350
Expiration Date: 14Apr2016

SPECIAL HANDLING INSTRUCTIONS

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could result. In the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration error.

COMMENTS
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"CERTIFIED CLASS
Single-Certified Calibration Standard

Scott Specialty Gases

i -- CAJON BLVD., SAN BERNARDINO, CA 82411 Phone: 909-887-2571 Fax: 909-887-0548

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information : Customer
Project No.: 02-57164-006

ltem No.: 02020001340TCL ECSI, INC
P.O. No.: . vBL - D. KREMER ’ PO BOX 848

SAN CLEMENTE, CA 92672
Cylinder Number: CLMOQ5787
Cylinder Size: CL
Certification Date: 14Apr2014

CERTIFIED CONCENTRATION

Concentration : Accuracy
Component Name {Moles} : {+/-%}
ETHYLENE OXIDE : 10,080. PPM 5 -
NITROGEN BALANCE .

TRACEABILITY

Traceable To:

Scott Reference Standard

4
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APPROVED BY: J > m DATE: 4-14-14
BIM / i

Page 1 of 2




SPECIFICATIONS Blend Certified

Requested Certified Tolerance Accuracy
Concentration Concentration Result Result
Component Name. {Moles) {Moles) {+/- %) C {1 %)

ETHYLENE OXIDE 10,000. PFM 10,080. PRM : .8 5.00
NITROGEN BAL BAL

TRACEABILITY

Traceable To
Scott Reference Standard

PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 900 PSIG Valve Connection: CGA 350
Expiration Date: 14Apr2016

SPECIAL HANDLING INSTRUCTIONS

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could result. In the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration error.

COMMENTS
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Customer Name: ECSi, Inc. Cylinder Number: SA25925
Stock or Analyzer Tag Number: N/A Product Class: Certified Standard
Customer Reference: Verbal- Dan Cylinder - Contents': 28 CF @ 2000 PSI
MESA Reference: 104448 Cylinder-CGA: A006-HP-BR/350
Date of Certification: 4/15/2014 Analysis Method: GC-TCD/FID
Recommended Shelf Life: 2 Years Preparation Methed:  Gravimetric
Component Requested Reported
Concentration” Concentration™
Ethylene Oxide 50 ppm 48.8 ppm
Nitrogen Balance Balance

\..________—/
Authorized SignatuQ:.’.&.Qg?‘{\ .

Wi

CERTIFICATE OF ANALYSIS

‘The (i} pressure shown on the COA is as originally quoted. The fl;l pressure measured by the customer may differ from the [ill

pressure originally quoted due to temperature effects. compressibility of the individual components when blended together in the
cylinder. gauge accuracy or reduction in content volume before shipping as a result of samples withdrawn for laboratory QU necessary
to ensure product quality.

Unless othenwise stated, concentrations are given in molar units,

Vapor pressure mixes are hiended at a sufficiently fow pressure so as to eliminate phase separation under most low temperature
conditions encountered during transport or storage. However. it is generally recommended that cylinders containing vapor pressure
restricted mixes be placed on the floor in a horizontal position and rolled back and forth to improve homogeneity of the gas phasc
mixture betore being put into service,

Analytical Gas Standards are prepared and analyzed using combinations of NIST traceable weights. SRM's provided by NIST. or
internal gas standards that have been verilied for accuracy using procedures published by the US-EPA, Purc gases are analyzed and
certified for purity using minor component Analytical Gas Standards prepared according to the methods specified above. Balances are
calibrated to NIST test weights covered by NIST test number 822/256175/6. Reference Certification #°s: 163/W. 830/N and 3280,
Calibration methods are in conformance with MIL-STD 43662A.

3
MESA Specialty Garses & Equipment
division of MESA International Technologics, Inc.
3619 Pendleton Avenue, Suite C ¢ Santa Ana, California 92704 #USA
TEL: 734-434-7102 ¢ FAX: 714-434-8006 @ E-mail: mail@mesagas.com
On-line Catalog at www,mesagas.com
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Process Data
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STERIGENICS Grand Prairie

Pollution Systems Catalytic Oxidizer / DAILY OPERATING REPORT

! o | A |2 e B e o | K

5 Date /Initials |, 5,1, [67Fwr & w35 | 5@‘:5 o5 Y 25" ' o K

M | DESCRIPTION | SAT | SUN | MON | TUE | WED THUR | FRI
PT1 - I '
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INSTRUCTIONS
Verify that the Abator Panel corresponds to the above checklist. Report any damage or
deficiency to Maintenance Supervisor via Demand Work Order (On Site Request).

Corrective Action / Comments (Include item # and'ééﬁér‘iﬁ i.e. WO# or other):

/
e /

P

Reviewed by:

UNCONTROLLED 03/16/2015



Oxidizer Operating log Date 09 Ju~n /S

Time PT1-"W.C." TE1-DEGF F1 % fan Speed
6:00
7:00 - /7 299 72/,
800 | —/.7 Zoo [249A
900 | -/.7 300 8%/,
10:00 ~/. 7 300 857
1100 | -/ 7 300 87/
12200 | -/.7 Fs/ 89 /.
13:00 "/. 7 F60 % 7Z
14:00 ~/.7 300 o /e
15:00 ~/.7 300 47/
16:00 | -/.7 Foo 787
1700 | =/.7 274 857,
18:00
19:00
20:00 i
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